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ESRSEHE NED 


SURPRISINGLY good results and serious injuries are the two extreme 
modes of action of the X-rays. The demands made are to aim at 
cure in all suitable cases, to opportunely exclude unsuitable cases 
from X-ray treatment, and with certainty to avoid injury in every 
case. These claims are fulfilled very nearly now by reason of the 
improvements in technique and our knowledge of the mode of 
action of the rays. 

Medical literature is constantly adducing fresh results of X-ray 
treatment in many departments. Surgery, gynecology, neurology, 
internal medicine and dermatology rival each other in the use of the 
new remedy. 

A clearer knowledge and proper experience of the details of all 
these departments are hardly more possible at present. A sufficient 
knowledge of the separate diseases and their course in connection 
with the use of all other curative measures is requisite in order to 
enable us to judge in what cases X-ray treatment constitutes an 
advance. 

The skin is the organ which we must have regard to under all 
conditions with every form of therapeutic radiation ; and accord- 
ingly a knowledge of the behaviour of the skin towards X-rays is 
of importance not only for dermatologists but also for other students. 
This work, therefore, which is intended for dermatologists, may 
interest a wider circle in its general therapeutic part. 

It goes without saying that I have relied on all the works of 


other authors which were accessible to me. If, notwithstanding, 
\r 
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all references to literature are wanting in this work, this is because 
the exceedingly complete literary references given in Wetterer’s 
handbook leave scarcely anything new to add. 

The work in hand does not aim at giving a survey of our present 
position in the X-ray treatment of skin diseases, but it points out 
what is to be attained in every single case according to a definite 
method which has been proved from a great amount of material. 
It also indicates where the limits for radiotherapy in dermatology 
are drawn. Greater stress, therefore, is laid on cases which are 
difficult to treat, and on their further course after provisional cure. 

In order to be able to arrange my material I have sought, by 
renouncing hypotheses, to bring together everyday individual 
experiences, and to obtain out of the sum of these facts individual 
general points of view. 

In the special part I have presumed a knowledge of skin diseases, 
and have merely referred to their behaviour towards the X-rays. 

For the existence of this work I am indebted to Privy Couneillor 
Dr. Lesser, who entrusted me with the treatment of the enormous 
amount of material at the Light Institute of the Royal University 
Polyclinie for Skin Diseases, so that I carried out some fifteen to 


 twenty thousand radiations annually. 
FRANK SCUHLTZ. 
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THE X-RAY TREATMENT OF 
SKIN DISEASES 


BPEINSICATF-RARST 


A DISTINCT answer cannot be given to the fundamental question, 
What are the X-rays ? At present it is only possible to give a 
general idea of what is meant by theterm. The X-rays are a form 
of adjustment of electrical tension of quite a distinct kind, which 
is only produced under definite conditions. Up to the present 
their spontaneous appearance cannot be proved. Only the rays 
of radium appearing in nature seem to be closely related to X-rays. 

The peculiar character of this form of discharge of X-rays’is at 
present still disputed. The electron theory looks upon the rays as 
an electrical discharge consisting of material particles which are 
- projected with a definite velocity from the anticathode in the 
vacuum tube, penetrate the tube wall, and are able to appear in 
the surrounding space. Although many of the qualities and atten- 
dant phenomena ofithe X-rays can be explained by assuming the 
existence of these material particles, and although we can imagine 
the latter to be as small as we like, still the foregoing electron theory 
. remains merely an hypothesis. 

Similarly the view that the occurrence depends upon transverse 
(E. Wiedemann) or longitudinal (Helmholtz) vibrations in the 
ether does not materially advance our comprehension of it. The 
ether is a hypothetical conception, and no accurate ideas are associ- 
ated with definite forms of its vibrations. 

A further theory, the “ Voluminal movement,’ one of Grisson, 
entails less high demands upon our imaginative faculty. By the 


term °‘ voluminal movement ’” we understand the movement of 
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the molecules without change of place, hence the contraction and 
renewed extension of the molecules around their own centre. In 
a greatly rarefied air cavity, such as exists in the X-ray tube, the 
individual air particles must occupy a great space. If an increase 
in the volume of the large particles can be obtained by increase 
of electrical tension, and if this tension can be further communicated 
under similar conditions as regards the “ voluminal movement ” 
to the neighbouring particles, then we can readily imagine how 
this molecular movement can attain a similar speed and intensity 
in a space whose air is rarefied to the maximum, so that once the 
movement has been excited it also causes the smaller volumed 
glass-wall portion of the tube to vibrate. These can then conduct the 
“ voluminal movement ” further through the surrounding air. 

We shall not compare these views one with another with reference 
to their value as regards therapeutics. We shall merely concede 
quietly that the nature of the X-rays has not been clearly explained 
as yet. In what follows, therefore, we shall merely discuss those 
facts which ‘are definitely acknowledged by the physieist. In this 
connection we have to consider the solution of the following questions 
which are of very great importance to the therapeutist :—— 

1. How do the X-rays originate ? 
2. With what physical properuies of the X-rays are we 
acquainted ? 

For the production of the X-rays the following are necessary :— 

1. A source of electrieity. 

2. An apparatus which converts the original current into 
a single one, discharging itself spasmodically in one 
direction only. (An interrupter and its substitute.) 

3. Aninduction coil which transforms the rectified current 
impulses obtained into those of high tension. 

4. An X-ray tube. 

In order to make clear the mode of production of the X-rays I 
shall build up one of the common forms of apparatus in its most 
essential parts. 

First of all, let us eireulate the current derived iron a direct 
current generator in a coil of copper wire wound round a bundle of 
soft iron rods. These iron rods thereby become converted into a 
magnet. In other words, a magnetic field is developed. If the 
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current ceases to flow—in other words, is interrupted—then the 
magnet once more becomes in a short but measurable space of time 
unmagnetic iron. There is a depression of the magnetic field. The 
current, however, acts not only on the enclosed iron core, but on the 
succeeding turn also, provided it flows through a turn of the wire-coil. 
It does not, however, convert this turn into a magnet, but into a 
new source of electrical current. As a matter of fact, so long as the 
primary current is circulating this new current flows in a contrary 
- direction to it. At the moment, however, when the primary current 
ceases to flow, a current impulse similarly directed to this one is 
developed in the next turn of the wire. These currents, which are 
induced from turn to turn in the same coil, are termed Extra Ourrents. 
The technologist puts them to practical use, and so they are men- 
tioned here ; for the understanding of the whole process, however, 
they are of quite subordinate im- 
portance. 

The portion of the apparatus 
so far described, together with 
the iron core, is known as the 
Primary Coil; and the current 
which flows through it is termed 
the Primary Current (vide Fig. 1). 

If a second coil of copper wire ua 


Primary circuit 
with iron core 




















is now brought near to the primary one, an electrical current is 
developed in the secondary coil so long as the current is flowing 
in the primary. By approximating the secondary coil a current 
appears which is in the opposite direction to that in the primary, 
and by drawing away the secondary coil there appears a current 
of similar direction to that in the primary coil. The same 
phenomena are obtained in the second coil or ‘“ secondary ” if, 
instead of altering the distance between the two coils, the 
primary current is allowed to become stronger and weaker while 
the distance remains the same. The strengthening of the primary 
current produces the same phenomena as approximation of the 
coils, namely, a current oppositely directed to that in the primary 
coll. By diminishing the strength of the current there appear 
phenomena which correspond to separation of the coils. Further, if 
the primary current is suddenly made as weak as possible, that is, if 
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it suddenly ceases to flow altogether, in other words, is interrupted, 
then a current impulse is at that instant developed in the secondary 
N coll which has 
ee 
Primary eurrent tion as the prim- 

ary current. 
The tension 


Opening 


Closing 








Secondary current of these second- 
ary current im- 
pulses increases 

if the secondary coil has more numerous turns than the primary 

one, and as a matter of fact in proportion to the number of turns 
in both. High-tension current impulses, as much as possible in one 
direction, are necessary for the production of the X-rays. The pro- 
blem is technically solved by winding a secondary coil round a thick 
primary coil with iron core. This secondary coil is composed of 
very fine copper wire, and has as many turns as possible, all the 
parts, of course, being thoroughly insulated from each other. Current 
impulses are then conducted through the primary coil, and these 
are as sharply broken as possible. This sharp breaking of the 
primary current is effected by inserting what is known as an 

Interrupter in the primary circuit. 

When the primary current is proportionately opened and 
closed a single alternating current must needs be obtained, in 
accordance with 
what has been stated, 
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the primary current 
is closed by degrees, 
and is then suddenly opened, that is to say, is interrupted, then 
there arises a disproportion between the induced secondary closing 
and opening current. Indeed, we know that this means that a 
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in the secondary a Primary 
© re P Closing us | current 
coll. This is evident ir l 
ı Qt ! ' 
from the sketch given = 
above (Fig. 2). [In- ; 
duced opening and Secondary : 
closing currents.] Weak 2% | 
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weaker inverse induced current corresponds to the primary current 
which is closed by degrees, and that a stronger secondary opening 
current in the same direction corresponds to the suddenly opened 
primary one (vide Fig. 3). 

The interrupter acts in such a way in its method of breaking 
the primary current that the induced opening current markedly 
overbalances the induced closing current in intensity. The result 
is that the latter is not taken into consideration at all, but we have 
practically to deal with single rectified impulses of high tension. 

The accompanying sketch briefly summarises the manner in 
which the primary and 
secondary currents are arranged 
with reference to each other 
according to what has been 
already stated (vide Fig. 4). 

The secondary current is 
now circulated in a glass tube Doen ee Gere 
with two fused electrodes. The Ft N SE 
tube in addition is connected 
with an air-pump through a 
small opening. The tube is now 
exhausted (evacuated). While 
the sparking is taking place from 
one electrode or pole to another, 
the sparking is transformed 
by progressive dilutions of the 
air in the first place into a broad luminous band, and then into 
a shining cloud which occupies the whole tube. This cloud 
is not homogeneous, but is disposed in transverse layers. In its 
farther course the cloud is divided so that one part is collected 
round the point of entrance of the current, ö.e. the anode, while the 
remainder of the luminosity is withdrawn from the point of exit 
of the current, z.e. the cathode. The light which appears at the 
anode is termed the anodal light, and is blue in colour. Between the 
cathode and the receding light there exists the so-called ‘““ dark 
space.” If the air dilution is carried still further, there appears in 
this dark space a bundle of rays which are scarcely perceptible and 
which are known as the cathode-rays. They are the mother-rays 
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to the X ones. Where the cathode-rays meet with an obstacle 
they produce X-rays (vide Fig. 5). 

Figures A and Bin the annexed schematic diagram, after Donath, 
represent the phase of the luminous band and the appearance of the 
dark space. In Fig. C the cathode-rays are represented. They have 
come in contact with the glass wall on the opposite side and have 
here produced the X-rays. Fig. D gives us a new conception. It 
enables us to make certain that the cathode-rays are always directed 
perpendicularly to their surface of origin. If we represent this 
surface of origin in the form of a concave mirror, the rays must be cut 
at a point, since it can also be proved that'these rays are propagated 
into the vacuum in straight lines. 
At this point of section or focus of 
the cathode-rays an obstacle has 
now been produced which is more 
capable of resistance than the glass 
wall of thetube. As a facing sur- 
face for the cathode-rays, that is 
to say as anticathode, we select 
platinum or some other metal. By 
this means we not only gain greater 
durability, but we also transform 
the surface which is sending out 
the X-rays into a point. This is of 
great importance for the practical 
handling of the tube. Further, we may add that the glass tube has 
later been given the form of a sphere so as to have as great a 
eubie content as possible in the least possible space. This is the 
original type of the X-ray tube which we still use nowadays. 

The physical properties of the X-rays which are obtained in 
this way, and which form the basis of our therapeutie treatment, 
may be shortly characterised as follows :— 

1. The X-rays are invisible. 

2. They are propagated in straight lines. 

3. They cannot be refracted and cannot be diverted by means 
of a magnet. The latter is in contradistinction to the cathode- 
rays. 

4. They penetrate bodies according to their specific weight, 
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independent of their penetrability for ordinary light, and in pro- 
portion to the degree of hardness of the rays. 

5. They produce fluorescence in different materials (barium- 
platinocyanide, calcium tungstate and others; in less degree also in 
many kinds of glass). 

6. They decompose numerous chemical compounds (e.g. they 
liberate iodine from a solution of iodoform ; calomel from a solution 
of corrosive sublimate and ammonium oxalate, etc.). 

7. In certain salts they induce colour changes (chloride of sodium, 
cyanide of barium, ete.). These phenomena, as well as the following, 
are partly embraced in those mentioned under 6. Ä 

8. They influence solutions of photographie silver salts, . as 
daylight does. 

9. By coming in contact with suitable media they can become 
converted into new (secondary) X-rays. In this way the particular 
composition of the encountered medium plays a röle as regards 
the quantity and quality of the secondary rays which are 
produced. 

10. By their passage through air they make the latter electrically 
conducting. This is their ionisation effect. 


APPARATUS AND DEPENDENCE OF RADIATION ON 
EHE-INDIVEIDUATTRBARTS- OR THE SAME 


In this section we shall refer to those points which are worth 
knowing in connection with the choice of an apparatus. We shall 
also consider more closely those portions of the apparatus which 
can and must be examined as to working changes with a view to the 
attainment of every desired form of radiation. 

The technologist has worked out suitable conditions for all kinds 
of current generators. As, however, different possibilities are 
often afforded at the same time, it is necessary to have some know- 
ledge of the different kinds of apparatus in order to know how to 
select a suitable one at the least possible expense. The Influence 
Machine with motor driving power is now merely of interest histori- 
cally. Its action is more uncertain than with all other methods. It 
should, however, be mentioned that this current generator has proved 
sufficient in France and in Switzerland for getting rid of epidemics 
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due to the sporozoa. At one period the great safety and regularity 
of this kind of motor power were even renowned. 

The disadvantages of the Immersion Battery are familiar. 
It might only be mentioned that we can run an inductor of 30 ems. 
spark-length with three chromic acid batteries and four large cells. 

If there is no central source of supply in connection at hand, 
the question as to a more extended motor power must always be con- 
sidered, and whether the arrangement of a small central source of 
one’s own is not worth while. Sources of supply specially constructed 
for medical purposes are sold for sums varying from £55 to £95. 

The most favourable conditions are those in which a connection 
with a direet current supply of 62 to 220 volts is possible. This 
source of supply is suitable for by far the greatest number of 
apparatus. In addition to the greater choice there is also the 
additional advantage secured of less expense in the purchase and 
in the actual working. With this great advantage it is natural 
that where there is at one’s disposal an inverse or rotatory current 
supply, the question should in the first place be more closely gone 
into as to how this source may be converted into a direct current 
supply. The possibilities here are manifold. For large institu- 
tions, where there are possibilities of using the direct eurrent for 
other purposes also (e.g. Finsen treatment), there comes foremost 
into consideration an inverse (rotatory) direct current trans- 
former. a 

Electrolytic valve cells and rectifier cells answer the same 

purpose. The latter, provided good systems are employed, have also 
proved themselves satisfactory so far as durability is concerned for 
all ordinary currents. "The principle of these valve cells consists in 
the fact that they only allow the current to pass in one direction, 
and also choke off the contrary pulsations of the inverse current 
in the cell every time. The electrolyte of the cell consists of a 
salt solution and is slowly used up. Assoon as the cell is exhausted 
it can be readily and quickly renewed. 

There is also the further possibility of connecting a Storage 
Battery with the inverse (rotatory) current supply and thereby 
obtaining a direct current. At the same time, it must not be for- 
gotten that in using this form of apparatus we are bound to depend 
upon the current supply or upon the arrangement of one’s own 





 - 
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installation. Ten cells of 20 volts and 40 ampere-hours’ capacity 
are required for the working of a 30 to 40 cms. induction coil. 

In addition to the possibility of transforming the inverse current, 
the latter can also be made use of directly by means of an instrument 
specially constructed for the purpose. We must take up the con- 
sideration of this instrument later, as it also fully satisfies our claims. 

The Interrupter is a very important constituent with which 
the therapeutist must be absolutely acquainted. The interrupter 
conditions the form of the impulse of the secondary opening current. 
The nature of this wave must be capable within certain limits of 
being adapted to the gas-content and other peculiarities of the 
tube. We are, therefore, only concerned from the outset here 
with those forms of interrupter which for this purpose permit a 
change in the relation of the duration of breaking of the current 
to the duration of the making of it. 

It is necessary at this stage to go more particularly into the 
question of the different kinds of X-rays. The rays are termed 
hard, medium hard, medium soft, and soft. These designations are 
chosen because the various rays from the same object, if the latter is 
composed of parts of varying specific weight, produce on a photo- 
graphic plate or light-screen, images with a greater or less degree 
of richness in contrast. Pictures with sharp contrasts we are 
accustomed to call hard, and those which are poor in contrast 


effects we call soft. These designations are not only entirely 


subjective, but they are directly of no use. The same kind of ray 
which may produce with aluminium and lead in layers of the same 
thickness a picture extremely rich in contrast effects, may produce 
with a solution of sodium chloride of sp. gr. 1'01 and with a similar 
one of sp. gr. 1'05 a soft pieture with contrast effects very poorly 
marked. According to our present knowledge, there is nothing 
against the view that the different qualities of the rays are brought 
about by varieties in their rapidity. We are not at present in a 
position to measure their differences in rapidity. There are, how- 
ever, measuring instruments by means of which we can read off 
numerous comparative values. These values are certainly not 
absolute, but still they are substantially more accurate than the 
terms hard and soft. In what follows we shall, therefore, make 
use of the terms rapid and slow radiation, and where more exact 
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information is required we shall give the numerical value according 
to one of the measuring instruments most in use. 

Rapid radiation is especially produced in tubes which are poor 
in gas, the slow form in those which are rich in gas. The gas-content 
per cubic centimetre, however, is not the only preponderating con- 
dition for the quality of the radiation. While the gas-content of 
the tube remains the same we can, for example, increase the rapidity 
of the rays through it by a movably arranged cathode. The cathode 
is drawn back into the neck of the tube, and a maximum effect 
in this direction is reached when the cathodal neck of the tube 
encloses the whole of the so-called dark space. There is still no 
completely satisfactory explanation of this fact. In the same 
way, while the gas-content remains the same, the quality 
of the radiation can be altered by inserting a resistance 
somewhere in the secondary circuit. The quality of the 
radiation is then changed just as if a greater resistance 
were produced in the interior of the tube by lessening 
the gas-content. 

The rays which an X-ray tube sends out are not 
homogeneous one with the other. Up to the present we 
have always to deal with the production of a mixture 
of rays, as in the case of light. The differenee in the 
kinds of the rays in the same tube is so conditioned that 
the secondary current varies in quality in its different 
phases. The individual phases of the impulse of the 
secondary current admit of being visible. If in place of the X-ray 
tube we fix in the secondary current a glowing tube with two fine, 
long electrodes, about 1 mm. distant from each other, then at 
every impulse of the opening current we see the cathodes of this 
tube covered with a blue shining mantle, while the anode exhibits 
a little red shining point only at the apex (cf. Schematie Representa- 
tion, Fig. 6). : 

The cathode is not symmetrically lit up in its whole extent during 
the entire impulse of the current. The shining appearance is pro- 
duced in the first place over the greater part of the electrode simul- 
taneously with the sudden break in the impulse of the current. 
It is then withdrawn towards the central point of the tube, when the 
impulse becomes weaker. If a rotating mirror is now brought in 
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front of this glowing tube, which is turned synchronously with the 
impulses of the current so that the same point of the curve of the 
flickering light always falls on the same point of the mirror, then 
we obtain a flat extended picture of the form of the impulse of the 
secondary eurrent impulse. 

These pietures of the secondary impulse are very difficult to 
represent. They can only be produced with the help of compli- 
cated instruments. A knowledge of them is only of value to the 
practitioner, since manufacturers give them as a recommendation 
of their instruments. That there actually exists a relationship 
between the form of the curve and the kind of the rays every one 
can be readily convinced without complicated apparatus. If the 
glowing tube described above is placed in front of an X-ray tube 
the former displays over the cathode a blue mantle of say 3 cms. 
in length, and the degree of hardness of the radiation amounts to 
5 Wehnelt (Wehnelt is a designation of measurement for a known 
rapidity of radiation). If everything is now left unaltered, and a 
resistance, such as a spark-valve, is placed in the secondary current, 
then the mantle of blue light is prolonged about 0:5 cm., while 
the rapidity of the radiation is increased from 5 to 6°5 Wehnelt. Our 
eye certainly does not clearly perceive the flickering fluctuations in 
the glowing tube without a rotating mirror, except that the sum of 
all the apices of the curves appears as the upper boundaries of a 
shining space. By means of this restricted capability of observa- 
tion, however, a distinct difference in the various kinds of rays is 
perceptible, as we have already pointed out. The conclusion 
appears to me to be arrived at now that, if the flat picture were to 
show the same height at every point of time throughout the whole 
duration of the individual impulses, then this reetangular surface 
pieture would of course mirror forth the most homogeneous radia- 
tion, that is radiation only of a rapid kind. Such a form of curve 
does not as yet exist ; still, there is a more or less close approach to it. 
Investigations are not complete as to whether such a radiation of 
only a rapid kind is the best form for constant, continuous use, and 
whether it is desirable to possess a uniform radiation in preference 
to a mixture of rays. Before these questions are decided it is, at 
any rate, too early to indicate any one form of secondary curve as 
the ideal one (cf. Fig. 7A and 7B). 
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From the above example it is clearly manifest that the peeuliarity 
of the tube, and especially of its gas content, is not only proportioned 
to the nature of the radiation, but also that the latter depends on 
the peculiar nature of the impulses of the secondary current, for we 
have effected a change in the rapidity of the radiation simply by 
plaeing in the circuit a resistance in the shape of a spark-valve, 
without changing the gas-content. We can also effect the same 
alteration by a higher evacuation of the tube. In both cases the 
form of the impulse of the secondary current is altered at the same 
time. Experience now teaches us that a tube furnishes for the 
longest time the same kind of rays, or rather a homogeneous mixture 
of rays, that is to say remains constant, provided the impulse of 
the secondary current is adapted to the gas-content of the tube. 

We must, therefore, be able to vary the 
form of the impulse of the secondary 
current in order to be able to comply 
with this requirement. This is effected 
| by varying the relation of the duration 
ot current closure to that of current 
opening. As a matter of fact tubes 
BE. CL = Eurlace Ele 2 Surface Swhichrame, Eiche ın® case reqguuresaalesser: 
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tion of the break lasts longer. Stress 
has also to be laid on this variability of the duration of current 
_ celosure in connection with the purchase of interrupters. In con- 
nection with mercury interrupters, care must further be taken 
that the mercury is fouled as little as possible, for this is the 
factor which leads to the most frequent disturbances in the 
working, and occasions a distinctly unpleasant amount of labour 
in celeaning. I cannot refer in this place to all the countless- 
mercury interrupters which are brought out in the course of the year. 
I shall only select for mention a few types which satisfy the most 
far-reaching demands, and which I have myself thoroughly tested 
for a considerable period. At the same time, it should not be stated 
that other systems may not be equally good. The Rotax (Sanitas), 
the Record (Reiniger, Gebbert and Schall) and the new mercury 
interrupter of Louis and H. Loewenstein render possible a durable 
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action with the greatest possible care of the tube. Tubes now 


p) 


and then hold out with us under a constant daily five hours’ strain 
for as long as three and a half months. 

The detailed prospectuses of the firms concerned give informa- 
tion regarding the principles of these and other mercury interrupters 
to every one interested. An interrupter is always chosen in which 
the variation in the duration of the break can be numerically con- - 
firmed on a scale. If more tubes are put into operation, then the 
eurrent impulse which has been once tested and found most suitable 
can always be easily reproduced. 

I must take for granted a knowledge of the interesting mechanism 
of the eleetrolytie interrupter of Wehnelt. It only interests us 
here in so far as it is suitable for therapeutic purposes. The duration 
of the current break is varied in this instrument by lengthening and 
shortening a platinum style. A gas bubble is placed on the platinum 
style, which opens and closes the current by means of its existence 
and its bursting. The bursting of the bubble is dependent on the 
tension of the primary opening current, that is, on the opening self- 
induction. In any case it is certain that a good action is only 


 guaranteed provided the length of the primary coil is altered at 


the same time as the change in the length of the style takes place. 
This can be achieved with the help of the so-called Walter Apparatus. 
The management of this instrument demands fairly extensive 
experience, which can in reality be acquired. Still, according to the 
experience of other colleagues, it does not seem easy to attain a 
constancy in the durability of the softer tubes even with great 
dexterity. In spite of its well-known advantages for transillumina- 
tion and photography I would still suggest to the radio-therapist, 
who has also to employ transillumination and who is already in 
possession of the Wehnelt interrupter, toprocure a mercuryinterrupter 
for therapeutic purposes. The alternating junction of both inter- 
rupters is technically very easy to accomplish. The purchaser is 
recompensed by certainty of action and by a saving in the tubes. 
Interrupters, however, are not a conditional requisite for the 
production of high tension unidirectional current impulses. Tech- 
nology has discovered other ways still of satisfying this require- 
ment. There exist apparatus without interrupters. They divide 
themselves, generally speaking, into two groups. First there are 
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those which transform the alternating current in such a way that 
the inverted alternating current phase is cut off or choked in valve 
cells. These are suitable for direct connection with the alternating 
current supply. According to my own personal experience, out of 
this group the apparatus of Koch and Sterzel have proved them- 
selves satisfactory. Of course, I do not wish to gainsay the fact 
that the productions of other firms which I have not tested possess 
a good action. "The so-called Ideal Instrument of Reiniger trans- 
forms the direct current into an alternating current of high tension, 
and rectifies the inversely directed phase of this high tension alternat- 
ing current. The apparatus is still too much in its infancy to permit 
of judgment being passed upon it as to whether it can also be 
profitably adapted for therapeutic purposes. Up to the present 
it is designed for intensive effects which as yet have no use in 
therapeutics, for up to the present we know nothing whatever 
about °“ moment cures,’” although these are not theoretically 
excluded, and yet we know about °“ moment burns.” 

The second group, namely, the instruments without inter- 
rupters for the direct current, is represented by the Grissonator 
Apparatus. This directly transforms the direct current of the 
supply into a direct current of high tension, so that by this means 
the low tension current is circulated through the primary coil and 
charges the condensers. As soon as the latter are charged with 
the net tension the current naturally stops. If the poles of the 
condensers are now changed during this currentless pause by means 
. of a motor switch, then there appears once more a difference in 
tension between the supply and the condenser, and a fresh current 
is forced through the indicator or consonator until the condenser 
becomes charged with the net tension, and so on. The primary 
current also passes finely graduated resistances, so that the form 
of the primary as well as of the secondary current varies with 
rapid or slow changing of the condensers. 

There is not much to be said about the inductor. Its purchase 
is a reliable matter, since it is manufactured from materials which 
are free from defects with scrupulous insulation and winding, and 
finally is distinct from the other forms of apparatus. All these 
factors are beyond the judgment of the purchaser. It should perhaps 
be further mentioned that we are only dealing with the so-called 





Apparatus and Dependence of Radration 19 


inductorless apparatus on the ground merely of a fagon de parler 
as a transformation of high tension current is necessary, and in all 
apparatus there is found a device which contains a primary and 
secondary coil, and which is very much akin to the ordinary in- 
ductor, the only actual difference being in the name. 

The importance of the spark length of an inductor appears to 
me to be somewhat overrated. It merely depends, however, on 
the strength of the secondary current with a sufficient tension. 
It is, moreover, by no means easy to decide how far distant the 
pole terminals of the secondary coil of an inductor are to be placed 
from each other. On the other hand, I might advise against too small 
inductors for therapeutic purposes, as the suppression of the light 
at closure is as diffieult with small inductors as with those of larger 
size. Moreover, a destruction of the insulation with stronger 
charging is sooner to be feared with smaller inductors than with 
larger ones ; and further, the repairing of the inductor is not only 
always expensive but often impossible. 

The X-ray tube has a complex word-picture associated with it. 
Its gas-content per cubic centimetre, the material, the quantity, 
the shape, the position, and the covering of the metal part in the 
interior of the tube—all this is of importance for the competence of 
those transformations of energy which we call X-rays. An ideal 
tube would be one which could transform the whole of the energy 
directed into the tube without loss into X-rays, and, moreover, with 
rays which are always of the desired quality. This ideal is never 
actually realised. Besides the X-rays there always exist heat-rays 
and other manifold similar electrical varieties. 'The constituents 
of the tube themselves do not remain unaffected during the passage 
of the impulses. 'The glass wall of the tube undergoes changes 
which are rendered visible owing to a change of colour in the glass. 
The quantity of free gases in the tube, on which to a large extent 
the rapidity of the radiation depends, undergoes fluctuations with 
the passage of impulses. It is not, however, at present clearly 


determined whether this occurs in consequence of adherence of the 


gas-content to the glass wall, or by reason of its occlusion owing to 
the metal portion, or whether it is due to chemical affınity or separ- 
ation between gas and metal, or to consumption of the gas itself 
by electrolysis or other occurrences, or, it may be, in consequence 
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of a combination of these or other possibilities. The empirical 
circumstance, however, is of importance to the therapeutist, that 
too strongly charged tubes, so long as they are not much used, rapidly 
become rich in gas, while undercharged tubes become poor in gas. 
There is, moreover, for every good tube a charge by means of which 
it remains constant for a long period. By the term charge we under- 
stand the quantity of primary current which is circulated through 
the apparatus. 'The manner in which this charge is ascertained 
for every tube will be referred to under dosage. 

The prineipal, undesirable outstanding phenomena in connection 
with the production of the X-rays, namely, heat and change in the 
free gas-content, have made it necessary that the tube should possess 
a device for regulating the gas-content. We shall refer more parti- 
cularly to these regulating devices in the section on dosage. The 
construction of the tube has thus come to possess an exa&t technique 
based on theoretical and empirical material to such an extent 
that this question can no longer be exhausted in a discussion regard- 
ing therapeutics. Nevertheless every therapeutist must fulfil these 
demands in connection with a knowledge of the X-rays :— 

1. He must know and be able to explain to the maker what he 
requires from a therapeutic tube. 

2. He must be in a position to control it as far as his claims are 
fulfilled. 

A therapeutic tube :— 

1. Must furnish a radiation of the desired kind—a definite 
- degree of hardness, measured according to Wehnelt or other exact 
measuring instrument. 

2. Must provide a sufficiently copious radiation. 

3. This degree of hardness must remain for a long time unaltered 
throughout in the same intensity without the help of the reguläting 
device. 

The tube which fulfils these three demands most fully is most 
suitable for therapeutic purposes, that is to say, the tube must 


remain constant and durable with definite quality of radiation and 


with the necessary intensity. 

Among the types of tube which have proved themselves specially 
good as far as my experience goes are the little treatment tube of 
Burger with osmotic regulator, the central treatment tube of Burger, 
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the monopole tube No. 2 of Reiniger, and the new therapeutic tubo 
of Müller. I have given sketches of these tubes (Fig. 8). 

The question regarding the intensity and constancy of the tube 
leads us to a consideration of a few auxiliary instruments. If we 
connect a Milliamperemeter with the secondary circuit, then this 
indicates to us with what intensity or strength the current flows 
through a tube connected in the same way, provided always that 
the current is only flowing in one direction. Unless the apparatus 
has been altered somewhat the milliamperemeter also indicates 
the same numerical value, so long as an equal amount of current 
flows through the tube. The value indicated by the milliampere- 
meter, however, does not tell us anything as regards how much of 
this intensity is transformed into heat, how much into X-rays, and 
how much into other forms of energy. That must naturally vary 
with every type of tube in consequence of the multifarious influenc- 
ing possibilities already mentioned in considering X-ray tubes. 
Actual experience has shown that it is impossible to produce two 
quite similar tubes of the same type. The milliamperemeter, how- 
ever, indicates nothing regarding the quantity of the X-rays which 
are produced. The fact that this measuring instrument remains 
constant merely proves that the same intensity of current flows 
through the tube. There are two types of milliamperemeter, the 
ordinary coil instrument and the electromagnetic milliampere- 


meter ; the latter indicates on the X-ray apparatus about three 


times the value of the former. Both are equally serviceable for 
practice. 

A second auxiliary instrument is a Spark-gap connected with the 
secondary current exactly like the tube, and consequently parallel, 


. with movable poles which can be brought close to one another. In 





actual practice the positive pole takes the form of a point and the 
negative that of a disk. If, during the flow of the current, the. 
poles are brought close to each other we reach a point at which the 
current sometimes discharges itself through the tube and sometimes 
penetrates the air-gap between the poles, that is to say where the 
current can make its way with equal ease through the tube and this 
air-gap. If wenow measure how far the poles were distant from one 
another at this particular moment we have expressed in centimetres 


the length of an air-gap which oflers the same resistance to the 
2 . 
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Fıc. 8c.—Reiniger's Monopole Tube, No. 2. 
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current as the respective X-ray tube. We have also in the parallel 
spark-gap an equivalent measure by whose increase or decrease 
(provided no other change, of course, is made in the apparatus) we 
can ascertain whether the respective tube offers a lesser or greater 
resistance to the current. The quality of radiation, in other words 
the degree of hardness of the tube, depends for the most part on the 
resistance which the same tube offers to the same amount of current 
in the same apparatus. We can, therefore, practically say that the 
lensth of the distance of the air-gap in the parallel spark-gap is 
altered, ceteris parıbus, according to the particular degree of radiation 
rapidity of the respective tube. The number of centimetres in the 
distance of the air-gap, on the other hand, gives us no information 
regarding the degree of radiation rapidity of the tube, that is to 
say the quality of the radiation. One can experimentally be very 
easily convinced of the fact 

that two different tubes with 

the same quality of radiation | 
in the same apparatus permit 
of different spark-length 





measurements; and that, on 
the other hand, a very varied 
quality of radiation can exist 
with the same spark-gap under 


Fi. 9. 


- these conditions. In this connection the position of the cathode in 


the neck of the tube, the size of the tube, the nature of the secondary 
current, and many other factors besides play an importantröle. The 
most usual form of parallel spark-gap is shown in Fig. 9. 

Were we to sum up the information which the two measuring 
instruments referred to give us regarding the function of the tube, 
then the following facts are determined. With the primary charge 
remaining the same in the same tube with the same apparatus under 
similar conditions as well (e.g. duration of the current closure and 
number of breaks as well as the amount of resistance of a specific 
valve apparatus), observation of the parallel spark-gap only permits 
us to draw a conclusion as to whether the resistance of this tube, 
i.e. the quality of its radiation, remains constant, whether it is 
altered, and in what sense it is so altered, that is whether it produces 
rapid or slow radiation. The milliamperemeter indicates what 
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intensity of current circulates through the tube, and also supplies 
for the respective tube under the above-mentioned conditions a 
measurement of the constancy or change of the quantity of X-rays 
of this tube with a definite quality of radiation. 

If both measuring instruments are simultaneously observed 
under constant conditions we see that there exists an interchange- 
able relationship between the two magnitude values. With in- 
creasing spark-gaps the number of the milliampere figure decreases 
and is inverted. This is a necessary result of Ohm’s Law, according 
to which the intensity, “©” equals the electromotive force “e” 
divided by the resistance "rn, Le, o—e:r. In our case the 
primary charge=e, the resistance which the tube and other factors 
offer to the secondary current=r, and finally the intensity of the 
secondary current=i. “rs” is measured by means of the milli- 
ampere meter, “r’ by means of the parallel spark-gap or Spin- 
therometer (0 orw(0np = spark), while “e’ remains constant in our 
experimental arrangement. According to this the interchange- 
able relationship between “s’” and ““ r ” is obvious without further 
trouble. 

With the apparatus possessing interrupters we have seen that 
there must necessarily exist a current at closure in addition to the 
secondary current at opening ; but an analogous phenomenon is 
unavoidable with apparatus which have no interrupter, since the 
primary current impulse does not in practice become equal to zero 
when the next impulse takes place. The law that the falsely directed 
current is so weak in proportion to the useful current that it can 
be regarded as non-existent, is only valid for tubes of a definite 
degree of hardness which offer a resistance to these falsely directed 
currents so that they cannot circulate in the secondary circuit. If, 
however, we are working with quite soft tubes, say of 6 Wehnelt 
and less, then the so-called closure currents render themselves 
perceptible, while they make the cathode at the anode from time 
to time and thereby produce irregular fluorescence rings (closure 
light) in the otherwise dark part of the tube. By means of these 
closure eurrents (and this is an actual fact) the life and the constancy 
of the tube are prejudiced. Seeing that, in certain cases, the tubes 
do not offer a sufficient resistance to the current at closure we must 
introduce into the secondary circuit another resistance in the 
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form of a bad conductor such as slate, or best of all in the form of an 
air-gap adjustable in its length. Such a Choking Air-gap can be 
lengthened or shortened according to requirement. By means of 
this the elosing current experiences the same resistance in tubes rich 
in gas as it does in those poor in gas without more ado. Asa general 
rule, the choking air-gap is so inserted in the secondary circuit 
that the current flows from the apex to the plate. If the choking 
air-gap is placed in the reverse direction, then it offers a still greater 
resistance to the current which may be wished for in exceptional 
cases. The so-called Valve Tubes serve the same purpose as the 
choking air-gap. These are exhausted tubes which by virtue of 
their construction easily permit 
of the passage of the stream in 
one direction, whereas with the 
others this is rendered dis- 
tinctly difficult (cf. Figs. 10A and 
108). We must be quite clear 
on the point that the choking 
cannot suppress the inverted 
impulse without at the same 
time producing other changes. 





By putting in an air resistance Fıc. 104.—Choking  Fis. 105.—The Cathode 
. TEEN sea Air-gap. Plate which is drawn 
the former resistance r 18 back into the neck of 


nal Wh ie 
5 cathode of the X-ray 
“2.” The formula ;=e :r is also we 

converted into i=e: (r+x), ü.e. the intensity is diminished in accord- 
ance with what has been stated above. If the rapidity of the 
radiation is measured by means of this diminution in intensity then 
the result is that by increasing the value ‘“r” the rapidity of the 
radiation is also rendered greater. The choking air-gap can also be 
made use of for this purpose in order to regulate the degree of hard- 
ness of the tube. The same remark also applies to the valve tube, 
since it also represents a form of resistance. On these grounds a 
choking device should be readily variable, as is the case with the 
air-gap, while the regulation of the vacuum in the valve tube, by 
means of which the extent of the resistance is controlled, is more 
circumstantial. 


As regards the importance which the quality of the radiation, 
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as we shall see, possesses for treatment we must not be satisfied 
with general information as to how rapid and how slow it is, but 
must insist on knowing the numerical value of the quality of the 
radiation. Those measuring instruments, known as hardness 
measurers, which permit of no numerical values being observed, will 
therefore be briefly dismissed. Those instruments are based on 
the fact that the X-rays penetrate bodies according to the amount 
of their specific weight, but increasing with the degree of hardness 
of the radiation, so that with rapid radiation the shadow pictures 
of the same body on a fluorescent -screen appear faint, and with 
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slow radiation appear darker, and that with bodies of various specific 
thicknesses the shadow contrasts are stamped with various strengths 
according to different degrees of hardness. In this connection let 
us take the skeleton of the hand which is embedded in a mass related 
as nearly as possible in specific thickness to the soft parts of the 
human hand (vide Fig. 11). The Cryptoskiameter of H. E. Schmidt 
disregards the comparative value obtained from the shadow of the 


soft parts, and allows the degree of hardness to be appraised solely _ 


in accordance with the tint of the shadow of the bones on the screen 
(cf. Fig. 12). These forms of apparatus do not permit of sufficiently 
exact work. 

Other instruments exist which are composed of a number of 
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steps which are all made of the same material, but in increasing 
thiekness of layers. Since rapid radiation has the power of pene- 
trating a greater thickness of layers made of the same material 
than slow radiation, there appear on the screen many steps which 
correspond to every quality of radiation. If the subjective variable 
sensibility of the eye for fluorescent light is disregarded, then these 
instruments are serviceable. The number of the steps which are 
visible can be at least indicated. To this class belong the hardness 
scale of Walter, which possesses eight platinum steps whose thickness 
increases in geometrical progression, and further, the little measuring 
apparatus of Beez, which allows five characters to appear and is 
applied to every cryptoscope. 
For an approximate estima- 
tion of the degree of hardness 
this simple and cheap little 
instrument can bc recom- 
mended, for example, in 
order to obtain a rapid im- 



































pression in purchasing a tube 
as to whether the quality 
of the radiation approaches 
what is desired. 

Exact instruments depend 























































































































































































































on the peculiarity of silver 
in definite thickness of the 
layers, namely, 0'1l1 mm., being almost proportionately pene- 
trable for hard and soft rays; while other metals, such as 
aluminium, allow rays of a definite degree of hardness to penetrate 
only a definite thickness of layers. If a little silver plate, morcover, 
of the thickness of 0'11 mm. and pieces of aluminium of different 
thickness are placed in front of a fluorescent screen, then only one 
of the pieces of aluminium will give rise to the same fluorescent 
brightness with a definite quality of radiation as the little silver 
plate, which indeed, as already stated, yields an almost constant 
comparative greatness of penetration for all kinds of rays. If the 
thickness of the respective aluminium pieces is now measured we 
obtain in this way, by means of their thickness expressed in milli- 
metres, a mcasure of the penctrating capacity, that is of the rapidity 


Fıe. 13.—Prof. Walter’s Hardness Scale. 
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of the respective radiation, which is generally expressed as so many 
degrees of hardness. 

On this principle depends the Radiochromometer of Benoist and 
the Cryptoradiometer of Wehnelt. Up to the present these are the 
two most objective and exact measurers of hardness (cf. Figs. 14, 
144, and 15). 

As the degrees of hardness are still expressed in the literature 
according to different measuring instruments, a comparative table 
of the different values will be given here according to Walter :— 

















Benoist-Walter . rn 2 3 4 4} 5 54 BER 
Welinelt . 5 i 1'8 383 49 6°5 13 80 | 88 9:6 | 
Benoish „us '..2 0 120 2 oa 30 Ro eo 
Walter 5 2 .| 2-3| 3-4 | 45 | 5-6 | 6 6-7| 7 1-8 | 




















Naturally, it is important to know whether, as has been asserted, 
a rapidity of radiation can be altered by passage through a medium. 


| | 


If the rapidity of radiation of a 
tube has been measured and a 
piece of muscle is then brought 
between the tube and the measur- 
ing instrument, then the latter 
indicates a more rapid degree of 
radiation than before. From this 
the conclusion has been drawn 
that the X-ray radiation experi- 
ences an acceleration in the 
muscle tissue. From what has 
been already stated this is im- 
probable, since an acceleration 
of radiation by penetration of the 
Fıs. 14, Fıc. 144. air into a denser medium is a 
Radiochromometer, after Benoist. somewhat unusual occurrence, 
while the opposite is the more likely occurrence, namely, & 
diminution in the rapidity. In fact, I think I am able to 
prove that this acceleration in the radiation depends on an 
optical illusion. If the penetrated medium were the cause of 
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the apparent acceleration, then the same medium must always 
impart the same acceleration to the same kind of rays. This, 
however, is not the case. If we take, for example, as the pene- 
trated medium a saturated solution of sodium chloride and allow 
rays of 9 Wehnelt to penetrate this medium, the thickness of 
the layers remaining the same, then these rays with a layer of 
2 cms. on the Rotax apparatus would become transformed into 
rays of 12 Wehnelt, and on the Grissonator into the equivalent of 
12:5 Wehnelt. If the same experiment is now performed with the 
modification that a layer of sodium chloride solution of 5 cms. density 
is taken, then there results this time on the Rotax a trans- 
formation into 13 
Wehnelt, while on 
the Grissonator 12°5 
Wehnelt is read 
off this time. If, in 
place of the sodium 
chloride solution, I 
make use of four 
panes of glass as a 
filter, then on the 
Rotax there is found 
a transformation from 

































































































































































Fıc. 15.—Cryptoradiometer, after Prof. Dr. Wehnelt. 


and, on the other 
hand, on the Grissonator instead of 9 into 10°5 Wehnelt. 

If we observe the particulars of this experiment more closely 
the interpretation does not appear to me to be very’ difficult. In 
the first place, it appears to me remarkable that the more rapid 
radiation speed always appears in the weaker fluorescent brightness 
as the original one. There was established, therefore, a diminution 
in the intensity of the radiation. In the second place, I actually 
produced differences in the form of the secondary curves on both of 
the compared instruments. The Rotax exhibited a steeper gap, 
and the Grissonator a lower gap apex. Our eyereceives the longest 
lasting fluorescent brightness during every induced impulse as a 
total brightness, while the dissimilar shorter lasting fluorescent 
brightness of the apex of the gap does not give rise to a sense im- 
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pression. "The slower part of the mixture of the rays of each induced 
impulse is more easily absorbed than the more rapid one. If we, 
therefore, select a filter so that the quality of the rays which releases 
the longest lasting fluorescent brightness, and thereby conceals the 
shorter lasting fluorescent appearances, will be completely absorbed, 
then the earlier concealed fluorescence of the apex of the gap can 
now be rendered visible. This fluoreseence must needs be weaker 
than the earlier one, as otherwise it could not have been concealed. 
It must naturally also be different with two different instruments 
if equal residues do not remain behind after the chief radiation is 
filtered off. 

It is, therefore, a good and natural thing to interpret what one 
so far understands by transformation of the rays as a simple filtra- 
tion phenomenon. After that, so far as therapeuties are concerned, 
one should not, therefore, suppose that the radiation will be more 
rapid in the human tissues. In the tables of Grisson I see a further 
support for the opinion that we have to deal with an optical delusion 
in the reading off of the degree of hardness in the experiment referred 
to. The degree of hardness adjusted by the eye does not correspond 
to that exhibited by the photographic plate. The photographic 
plate shows objectively the medium value of all single rays of the 
mixture, while the eye is prevented by differences of brightness 
from perceiving this medium value (cf. Fig. 164, B, c). 

Over against this richness in instruments for measuring the 
quality of the rays there remains the lack of a direct implement for 
measuring the quantity or the intensity of the radiation produced 
by a tube. The brightness of the fluorescent light on the screen 
of barium platinocyanide at a definite distance renders possible a 
direct estimation of the quantity of the rays. Of course, this pro- 
cedure, owing to lack of a comparative estimate, is extremely 
defective, and completely depends upon subjective perception. 

Since the valuation of the degree of brightness of a fluorescent 
light is a very difficult matter I have attempted to procure for 
myself a comparison value. I tried to find one for every strong 
intensity of radiation, and one only for greater intensity of distinet 
fluorescing material. With such an experimental arrangement 
both materials fluoresce with approximately equal strength only 
from one definite intensity upwards. Barium-platinocyanide (as 
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an easily fluorescing 
substance) and 
calcium tungstate (as 
a substance which 
fluoresces with ‚ difhi- 
culty) proved most 
suitable for my eye. 
Both materials were 
placed on the inner 
side of the floor of a 
pasteboard tube of 
TaubroRuE 230 Termese 10 
length. If by approxi- 
mation of the paste- 
board tube to the 
X-ray tube these im- 
mediately appeared 
bright green and blue, 
provided the tube 
emitted rich rays, it 
would always attain 
the full dose according 
to Subouraud-Noire in 
fifteen to twenty-five 
minutes, and therefore 
in a good useful time 
for therapeutic pur- 
poses. (Regarding this 
method of measure- 
ment see further 
below.) One can make 
this little instrument 
for oneself quite 
simply, and practically 
without cost. For the 
barium-platinocyanide 
we use. a Sabouraud- 
Noire pastille which is 
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covered over with a small piece of Virida paper of Lumiere, so as 
to cause the luminosity to evaporate, and the comparative pastille 
is prepared by rubbing a little tungstate of caleium (3 grm:=11d.) 

4 7 














Fıc. 17.—New X-ray Tube Stand according to Dr. Frank Schultz. 


to a pulp with adhesive gelatine and spreading this on cardboard 
from which small strips the size of the Sabouraud-Noire pastilles 
are cut. This quantimeter presents a very necessary expedient 
which stands in need of improvement ; and yet it facilitates in 
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this form the preliminary judgment regarding the efficiency of 
a tube. 

The valuation of the fluorescent brigshtness of the tube wall 
is of no value, as this is produced not only by the X-rays, but also 
by the cathode-rays in the interior of the tube, and because it is 
quite different for different kinds of glass. Still, setting the fact 
aside, that should it only yield a representation of thefquantity of 
rays which the tube wall 
encounters, and not how 
much radiation penetrates 
the tube wall, this can never- 
theless be made profitable 
therapeutically, for which 
fact alone it is of significance. 
There are, in fact, tubes EN Be 
which fluoresce rapidly, but OK Y 
which scarcely allow the Sy 
fluorescent screen to be 
luminous. 

Perhaps the Villard 
Quantito- and Radio-sclero- 
meter is the wished-for 
instrument which is called 


; upon to overcome all that 


is Jacking in the procedure 


of measurement. Both in- | |! 
struments depend on the | e, 
knowledge that air which Fe: RE 


is penetrated by the X-rays 


becomes converted into a good conductor for electrieity, and 


as a matter of fact assumes a capacity for conduction pro- 
portional to the quantity of the penetrating rays. Experience 
must still decide as to the usefulness of these ingeniously thought-out 
and constructed instruments. Provisionally, it is only a very costly 
!aboratory instrument. In the section on “ Dosage methods ” we 
refer to the question as to how one can work out the dosage in 
therapeutics in spite of the lack of a direct quantitative measurc- 
ment of the rays. 
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The consideration of the other auxiliary apparatus may be 
briefly referred to. Whether a switehboard is fixed up firmly on 
the wall or a portable table is procured is a question which can be 
decided by the given conditions as to space and by personal choice. 
As simple a tube-stand as possible is selected, and so that it also pos- 
sesses the necessary stability. Instead of many possibilities I give 
above only two models which have proved sufficient and practical 
for all therapeutic purposes, and yet belong to the cheaper varie- 
ties of stands (vide Figs. 17 and 18). 

I place my tubes in a simple six-cornered protective case which 
takes up so little room that the heavier accessory framework can 
also be readily put into it, and which still allows so much access 
of air that too great heating of the 
tube, owing to overheating of the 
surrounding air, is prevented. A 
device in the fastening of the 
customary lead-glass shield in tube 
form enhances the usefulness of 
these protective cases, as is evident 
from the illustration (cf. Fig. 19). 

My therapeutic table corre- 
sponds entirely with the simple 
and customary models, with the 
slight modification that the high 
and low adjustable top supports can be removed toward the foot 
end of the table, whereby radiation of the rectum and the genital 
region is actually simplified. If the table is used in the latter 
way, foot and knee supports must still of course be applied. 

The connection of the cable to the tubes can be efiected by 
means of Beez’s elastic bands, by means of very extensible spiral 
wires from the cover downwards, or finally by wires drawn right 
through the room and on which conducting wires run in tackles 
along with the main conductors. The scruples which would be 
raised against long conducting wires are more theoretical, as the loss 
of current thereby conditioned is minimal. The available space 
would also be deeisive on this question. 

Finally, I consider an automatic switch-off alarm-elock of Gocht 
as absolutely recommendable, and indeed it is advisable to select 
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a clock which does not remain standing after sounding, as is un- 
fortunately the case with the earliest models. 'Then, in case the 
interruption fails once, it is of essential importance to be able still, 
at least supplementarily, to ascertain how long beyond the intended 
time it has been exposed. It is valuable for the physician, especially 
in the treatment of children and restless patients, to be able to 
devote his whole attention to the 
position of the patient without 
being compelled to consider ‘the 
time. 

With regard to the choice of 
an apparatus, its suitability for 
therapeutic purposes must also 
afford information. After arrang- 
ing the portable requirements we 
select from among the apparatus 
one which keeps a tube of 6'5 
Wehnelt about fifteen minutes 
long in operation without its 
being altered. With it the fluor- 
escent screen must exhibit power- 
ful light and a Sabouraud-Noire 
pastille, brought within 2 cms. Fıs. 20.—Antomatie Switch-olf Alarnı 
distance from the tube wall, must Clock of'Gacht. 
produce “tint B’” (cf. Dosage) in about thirty minutes or less. If 
after this test the apparatus produces a good picture of the hand 
with the same tube in twenty to thirty seconds (with, of course, a 
stronger load), then we may be certain that we have before us a 
useful therapeutic apparatus with a useful therapeutic tube. Having 
regard to what has been said before, every buyer will be in the 
position of judging for himself whether these claims are fulfilled. , 













































































THERAPEUTIC TECHNIOUE 


To keep a tube constant and to measure accurately a dose of 
rays are, as we have seen, the most difficult tasks in therapeutie 
technique. The dosage, of course, only possesses an object if all 
people, generally speaking, react in the same way to the same dose. 
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According to our experience up to the present this is the case within 
wide limits. In order not to be compelled in practice to be always 
considering changing factors, the constancey of the tube is the 
chief requisite. As a matter of fact, one does not determine each 
single dose, but when once a tube has been dosed and gauged, then 
it is used as being of a given amount. This procedure has naturally 
great practical advantages over the measurement every time of a 
definite quantity of rays. Information regarding the desired degree 
of hardness and regarding the apparatus, whether with an inter- 
rupter or what system, is absolutely necessary for the ordering of 
the tube. Before one now fits in his tube he must adjust the re- 
gulating devices of the apparatus in such a manner, in the first place 
of course, as if it were right for a normal tube. Thus the interrupter 
will be adjusted for medium duration of make.and the spark-valve 
closed. We begin by connecting up the primary current. In the 
first place, the tube is loaded to such a degree that fluorescence of 
the tube wall is distinctly observed. If the fluorescent light is then 
unsteady, the number of interruptions is increased to such an 
extent that a steady light is obtained (by regulating the motor 
resistance). If a steady fluorescence is not obtained in this way, 
then the duration of closure must be increased. 

If the fluorescence on a screen held in front at about 30 cms. 
distance from the anticathode is not powerful, then the primary 
load is increased by degrees. The spark-valve (choking spark-gap) 
is only connected up if the light at closure makes its appearance. 
. This is recognised by the presence of an irregular, annular, flickering 
fluorescent light in the normally dark spherical half. Once the 
necessary fluorescent brightness has been obtained in this way, on 
the screen, its degree can only be decided by experience. It is 
necessary, therefore, to measure with the Wehnelt or some other 
measuring instrument in order to see whether the desired quality 
of rays, that is the degree of hardness, exists. If the tube is too 
soft it can only be equalised within fairly narrow limits by lengthen- 
ing the distance of the spark-gap. If, however, the tube is too 
hard, then the only thing that remains to be done is to cautiously 
load the primary current more powerfully and to so far heat the 
tube as to set the shut-in or adherent quantity of gas free and thus 
lower the vacuum. By strongly loading them the tubes become 
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soft, Tubes which have become hard through long storage now 
and then react very promptly to this method, without actually 
suffering later on in their constaney. If the desired result is not 
obtained by powerful loading, then we are forced to put the regener- 
ator into action. This must be done as cautiously as possible under 
observation of the parallel spark-gap. This is so placed that the 
sparks just jump across, and that it continues to regenerate the 
tube until the jumping across of the sparks just ceases. Since 
most regenerating substances, especially the first time they are 
used, give off gas copiously, it by no means infrequently happens 
in this way that the tube becomes blue. In other words, a sudden 
change takes place, and the X-ray tube becomes converted into a 
Geissler tube by too great accession of gas. The disputed question 
as to whether mica or carbon should be preferred as the regenerating 
substance is best left undecided. From both systems one meets 
in the course of time with quite a number of good and of less satis- 
factory actual examples. It is only necessary to know that mica 
as a rule'must be more strongly heated in order to give off the same 
amount of gas as charcoal. Those who favour mica maintain that 
this is an advantage, as in this way over-regenerating is not so 
easily obtained ; whereas the patrons of charcoal regard it as & 
damaging feature, as the risk of penetration becomes somewhat 
more increased by the entrance of the necessarily stronger current. 
One must learn to accustom oneself to both devices. Villard’s 
Osmosis Regulator is a very delicate instrument. A small, thin 
“ tube of palladium is so sealed into the tube that it projects with 
a closed end towards the outside, while the open end communicates 
with the interior of the tube. If the end which projects from the 
tube is heated with a spirit flame, then as soon as the little tube 
becomes red it is penetrated by the hydrogen of the flame like all 
metals allied to platinum, and this will naturally find its way into 
the vacuum in the tube. If, while using this osmosis regulator, we 
make use of the parallel placed spark-gap in the above-mentioned 
fashion as a control, then we can regulate the spark-gap by degrees, 
that is the quality of the radiation, up to the desired centimetre. 
One avoids altogether (or at least looks upon them as a last resource) 
the devices for inereasing the vacuum in so far as they depend on 
‚the pulverisation of metals which then absorb gas, for the gas which 
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is united to the pulverised metal will again be set free by slightly 
warming it, so that it is all up with the constancy of the tube which 
was striven after. The so-called hardening devices possess on the 
whole little practical value. They do not act at all in by far the 
greater number of instances. There is, therefore, no value to be 
put on these so far as the constitution of the tube is concerned. 
Regenerating devices for making the tube softer are not used 
until the tube ceases to permit of self-regulation by suitable loading. 
Suppose a tube possesses the desired degree of rapidity of 
radiation and remains permanently constant for a long time, say 
about fifteen minutes, still it does not yet fulfil all the demands 
which must be put on the tube. It must also possess the necessary 
degree of intensity in addition. For the first investigation as to 
the quantity of the rays the fluorescent screen only affords a rough 
preliminary estimation, while owing to the fact that it shines quite Y 
feebly it spares the dosage of too soft tubes. The dosimeter, 
indicated later, affords exact information regarding the quantity 
of the rays. If a dosimeter indicates that the latter is too small, = 
that it does not attain a full dose in thirty minutes at most (this | 
is the maximum dose for the skin without the production of ery- 
thema), then we must increase it by a degree by means of the 
primary current supply, that is to say the primary charging handle 
must be pushed one contact farther on, and the tube again observed 
as to whether it has now become softer. This charge is increased. 
to as great an extent as the tube will bear. If, however, the tube 
becomes softer with the next contact, if there is a rise in the milli- 
amperemeter synchronously with the shortening of the parallel spark- F 
gap, then we go back a contact and increase the duration of closure 
of the interrupter as far as the tube will bear without becoming 
too soft, in which case we introduce the choking air-gap as well. 
If we do not obtain a constancy with suffieient intensity by this 
means, then the tube is unfit for use. This depends for the most 
part upon a disproportion of the gas content to the penetrability 
or thickness of the tube wall. If such a tube cannot be exchanged 4 
it is thereupon advisable to burn it slowly, and to try whether i6 
cannot be by this means made serviceable for a more rapid, harder 4 
kind of rays. This is brought about by quite weak repeated loading. ; 
of the tube for periods of a half to one hour. Smaller tubes, 12 cms. 
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and less in diameter, are most easily burnt hard. Larger tubes, 
15 cms. and more in diameter, are burnt with greater difliculty, 
and often not at all. 

Since the hardening of tubes is very difficult and ofen im- 
possible, while the softening of new tubes, on the contrary, is always 
easily obtained by stronger charging or, in needful cases, by the 
use of the regenerating device, one always orders tubes as highly 
evacuated as possible, that is as hard as possible. Such hard tubes 
permit of being properly charged without much trouble, generally 
speaking, if the following simple rule is observed. If the parallel 
spark-gap increases, and at the same time the milliamperemeter 
falls, then the tube is still undercharged and will bear a stronger 
increase of the primary current. If, however, the spark-gap is 
smaller and the milliamperemeter simultaneously rises, then the 
tube is already overloaded, and the charge must be diminished 
after it has been completely cooled, that is in about an hour’s time, 

Practice has taught us that an absolute equality of the milli- 
amperemeter and parallel spark-gap is not easily attained in the case 
of new tubes. It is, however, sufficient in practice if such a tube 
only shows a change of 0'2 milliampere in the course, of fifteen 
minutes, provided the parallel spark-gap changes in the opposite 
sense so that the original product of the number of milliamperes 
and spark-gap centimetres remains the same. If the fluctuations 


. do not overstep these limits they are of no practical importance. 


The greatest technical difficulty in therapeutics is the proper 
loading of the tube up to a constant action of the same. When, 
however, this is once attained the labour entailed is often recom- 
pensed by equality and certainty of action for months at a time. 
Accordingly, I have devoted a somewhat large amount of space to 
this question. 

This somewhat complicated procedure, namely, the attainment of 
a long lasting constaney for the tube, only comes into play in large 
operations where it is impossible to watch over the tube during 
every single radiation. In private practice, where, for example, 
at the most I have two apparatus in action at the same time, I 
prefer a much simpler method. I employ the little 12 cms. tubes 


' already mentioned with the osmosis regulator of Burger, and burn 


them as hard as possible before putting them into use. Small 
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tubes which are hardened in this way have a tendencey to become 
rapidly hard again if gas is introduced into them through the 
osmosis regulator. Since, however, there is always the possibility 
of re-introducing any quantity of gas you like at every instant 
under the control of the spark-gap, this tendeney to become hard 
is a misfortune which is very easily got rid of. If the hardened 
tubes have been taken into use I bring them to the desired degree 
of hardness by approximation of the spirit flame. I place a dosi- 
meter underneath, and take care that the milliamperemeter and 
parallel spark-gap retain similar values during the duration of the 
dosage. Since these tubes do not become softer in actual use it is 
only to be attended to that they do not become harder. If the 
milliamperemeter sinks, then it is only necessary to introduce some 
gas. The amount of the primary load, the duration of closure, 
and the number of interruptions are noted ; and the tubes are 
regulated during use by introduction of gas, so that with retention 
of. the above three amounts the milliamperemeter and spark-gap 
show the same value as at the dosage process. 

The exact determination of the dose of the X-rays is absolutely 
necessary from two aspects. In the first place, we shall see in the 
section on injuries due to the X-rays that these actually consist in 
the most painful, obstinate, and unfortunately also often the most 
severe resulting injuries. In the second place, we shall learn in the 
section on special therapy that for various diseases the smallest 
doses suffice to produce a cure, while on the contrary other diseases 
are only favourably influenced if the highest admissible doses are 
given at a sitting. Where we have to treat patients with minimum 
doses which are harmless in themselves for weeks at a time, and 
where something like two or three small and, in any case, harmless 
doses suffice, this is of no consequence so far as the patient is con- 
cerned. In many cases in radio-therapy it is possible to approach 
directly very near to the requirement for healing tuto, cito et jucunde. 
The radio-therapeutist, in my estimation, is obliged, just like every 
other medical man, to let his patients be benefited by the advances 
made in his own department. In this connection we have to 
“consider the fact that by exact dosage the number of sittings may 
be reduced. The necessity for exact dosage is to be recognised on 
the same principle as the necessity for asepsis and exactness in the 
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dosage, say, of morphia. The fact that the dosage in radio-therapy 
is at present still formal does not in any way alter this fact. It 
must be granted that many methods of dosage are associated 
with defects, and that it is just as dangerous to dose inaccurately 
as not to determine the dose at all. On the other hand, I shall prove 
that there exists now already the possibility of attaining sufficient 
. accuracy of dosage in practice. 

The attainment of the dosage is sought for in two ways. In 
the first place, an attempt is made to measure quantitatively the 
electrical actions in the tube itself, and therefrom conclusions are 
drawn as to the quantity of the rays emanating from the tube. 
It turns out that no such certain quantitative relations exist be- 
tween the actions in the interior of the tube and the quantity of 
rays on the outside of the same, so that such a method of dosage 
may be discarded. These facts have been established at the last 
Röntgen Congress, and I shall only corroborate their accuracy 
by a few examples from practice. Kromayer’s milliamperemeter- 
centimetre method of measurement depends on the principle of the 
_ measurement of the electrical actions in the tube. In order to 
prove the uncertainty of this method I have charged tubes of the 
same type so that they show equal values with the milliampere- 
meter and parallel spark-gap. It can be proved that with equality 
of this value the time also in which a full dose was delivered accord- 
ing to Sabouraud-Noire was quite different, and as a matter of 
fact the time in the most favourable cases amounted to only one- 
third of that which was necessary in the most unfavourable cases. 
This result is actually easy to obtain for the most part by different 
thieknesses of the glass wall, a factor which even implies differences 
between the quantity of the rays in the interior of the tube and 
on the outside of the same. The further grounds for the unten- 
ableness of this method of measurement may be learned from the 
earlier section on the milliamperemeter and parallel spark-gap. 

The other method of measuring the quantity of the X-rays 
depends on changes which these rays produce on certain materials 
outside the tube, and which progressively increase with the quantity 
of the rays sent out. We have now to set down on a standard 
scale, and to determine in a purely empirical manner what substance 
on the scale corresponds to that quantity of rays which the human 
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skin endures without damage. The superiority of this method is 
evident provided we have a similar action of the test substances as 
well as a clearly visible increase in the changes in these materials 
in definite gradations. In fact, the estimations indicated by this 
method of measurement are only of value provided that the same 
conditions are present in practice as they were at the empirical 
determination of the dose. Such an evident condition is not 
sufficiently considered in practice, and yet it is of importance, as 
we shall immediately see. Among the test substances in this 
connection is Holzknecht’s, but nothing is known with regard to 
its composition ; moreover, the valuation of the shades of colour 
by this method places demands on the sensibility of the eye which 
are really fulfilled by only a fractional number of radio-therapeutists. 
The Sabouraud-Noire radiometer makes use of barium platino- 
cyanide, which by X-ray radiation transforms its shining green 
colour by degrees into a pronounced yellowish brown, probably 
through splitting off of water, according to the assertion of the 
physicist. We now imagine the test colour for the admissible full 
dose to be determined by a hardness of 7 Wehnelt, and we recall 
to mind that all materials retain the X-rays strictly in accordance 
with their specific weight. With this degree of hardness the 
specifically heavy barium platinocyanide, for example, may have 
retained „%, of the total quantity of rays which are given off, the 
lighter skin, on the contrary, only 5,5. Thus it is clear that the radio- 
meter gives an accurate indication should there exist an absorption 
difference of „, between the test materialand the skin. The quantity 
of the absorbed rays, however, depends on the rapidity of radiation, 
exactly as it does on the specific weight of the material, and it 
does so in this way that with an equal specific weight there is more 
absorption with slow radiation than with rapid. Let us also take 
for our example rays of 2 Wehnelt instead of 7 Wehnelt, as I have 
frequently now to do in refractory cases in practice, then the barium 
platinocyanide absorbs in this case, for example, „%; of the quantity 
of rays, the skin, on the contrary, this time -5 of the dose. If, there- 
fore, the sensibility of the skin were accurately determined by a 
difference of „35, then it is probable that with a difference of only 
+15 the maximum dose for the skin will not be more correctly deter- 
mined. I could experimentally determine this probability by the 
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proof that rays of 2 Wehnelt with a supply of 2 of the full dose 
according to Sabouraud-Noir produce an erythema. Of course, 
the changed absorptive power of the skin over against the slow 
radiation cannot be the only important factor for the difference in 
the effect. It is even probable that slow rays, such as I employed 
in this case, developed in themselves another action as rapid rays. 
This difference in the dosage having once been determined, the 
latter is naturally suffieient without exception for this quality of 
radiation with the same dosimeter, as it has been ascertained that 
2 E.D. of 2 Wehnelt=1 E.D. of 7:5 Wehnelt. Observations in 
actual practice and the test colours of Sabouraud-Noire pastilles 
so far agree as regards the degrees of hardness of 6°0 to 7:5 Wehnelt, 
which are the most frequently employed by us, that up till now 
we always obtained the desired degree of reaction, that is no trace 
of redness, by supplying the full dose. The Sabouraud-Noire 
Radiometer indicates only one and indeed the full dose with which 
no erythema develops. With tubes which are constantly in use, 
however, one can by division of the time deliver any desired partial 
dose after having once determined the maximum dose. 'TThe exact 
recognition of the test colour is not a diffieult matter for an eye 
normally sensitive to colour, if occasionally at first, when using 
this method, time is given to experimenting with doses both above 
and below the normal ones. The Bordier Chronometer depends 
on the same principle, and the only modification in it is that it 
indicates four gradations instead of a maximum dose, of which 
the two latter, however, practically hardly come into consideration 
so far as treatment is concerned. 

The Quantimeter of Kienböck depends on the fact that the 
emulsions of silver salts used in photography permit the same 
changes to take place in them with the X-rays as with radiation by 
ordinary light. The degree of blackening can serve as a measuring 
rod for the quantity of rays absorbed, but, of course, can only be 
used for comparative measurements on the presupposition that 
the changes of colours produced after exposure to the chemical 
processes which are used for comparing silver preparations with 
one another are similar. Kienböck has considered these factors 
very closely in that he has specified for every new emulsion the 
concentration of a definite developer as well as the exact time of 
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development in seconds. The diffieulty in establishing a similarity 
of emulsions of silver salts stands in the way of the general intro- 
duction of this method of measurement. Kienböck himself has 
recognised and stated this defect. Nevertheless, this well-considered 
and worked-out method will not, therefore, altogether disappear 
from practice, since it is still always desirable to have a test scale 
of those doses set up which are most frequently employed. So 
long as the tubes, dosed according to Sabouraud-Noire, are constant, 
the test strie of the same emulsion produced by the appearance 
of slight fluetuations in the constancy can be used as a control. 
Of course, the proportional development of the test strie and of 
the control strie is entirely indispensable, but as a matter of fact 
Kienböck has given the necessary directions concerning this, 

After what has been already stated it is evident that the measur- 
ing instruments of Lepper and Strauss in their original form are 
not worthy of commendation. They represent modifications of 
Kienböck’s method, and seek to simplify this procedure in that 
they radiate the emulsions of silver salts equally in the developing 
fluid in transparent boxes which are permeable to the X-rays, but 
secure against daylight. This simplification contains an essential 
error in itself which Kienböck straightway teaches us to avoid, 
since the degree of blackening is not only dependent on the quantity 
of rays absorbed, but also on the associated or synchronous duration 
of the development. Every photographer knows that a poorly 
exposed plate by being very long developed can be made to produce 
very different toning effects. If the developer is very much diluted 
by a kind of standard developer the error will be less striking, but 
it is not avoided by this means. It is easy to convince oneself of 
the faultiness of these two instruments, if one makes use of a well- 
dosed tube which gives the erythema dose in about forty minutes 
and another tube which gives it in seven minutes, and with these 
tubes on both occasions measures off, ceteris paribus, 4 of the ery- 
thema dose. In this way the source of the error becomes striking. 

A further group of measuring instruments is based on the quality 
of the X-rays. These produce chemical changes in another manner 
to those which are caused by the silver salts and the barium platino- 
cyanide already mentioned. As a matter of fact, the changes are 
such that they are visible to the eye without more ado, as well as 
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colour changes or the turning out of previously dissolved materials 
owing to chemical changes. 

Freund’s iodoform solution separates in this fashion through 
radiation, and by means of this measurement one can draw a 
retrospective conclusion as to the quantity of rays absorbed. This 
separation, however, is associated with a simultaneous change of 
colours whose comparison with a standard scale also allows us to 
draw a conclusion regarding the quantity of rays. Bordier and 
Galimar have modified this method, in that they made the very 
labile test solution tenable in little glass tubes by melting it down. 





Fıc 21. Fıs. 21A.—Control glass, 


Separation by means Separation by means wauhout zacations The 
of & full dose with of 3 full dose with apparent separation is 
7°5 Wehnelt. 2 Wehnelt, su omnastonlle 


light reflex. 


The Dosimeter of Schwarz is more in use in Germany. Here 
calomel becomes separated out by radiation from a mixture of 
ammonium oxalate and corrosive sublimate. By comparison of 
the thickness of the precipitate with some standard comparative 
precipitates the dose can be estimated. 

I could now experimentally determine (cf. Figs. 21 and 214) that 
with different degrees of hardness of radiation the quantitative 
separation with doses which produce the same effect on the skin 
was not homogeneous. In fact, radiation of 2 Wehnelt with 4 E.D. 
scarcely suggested any separation of calomel, while the same dose 
with 7°5 Wehnelt permitted the recognition of evident separation. 
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In fact, the difference was actually as it appears in the photograph, 
because in looking through it the disturbing reflex light of the glass 
on the photograph was casily avoided. In itself this experiment 
has done nothing to cast doubt upon the usefulness of this method. 
It only demonstrates that it is necessary to specify in this way 
under what circumstances, namely, with what degree of hardness, 
the standard scale is set up. The computation of a degree of hard- 
ness other than that given by the constructor remains, therefore, to 
be determined by the experimental work of the radio-therapeutist. 

Villard’s Quantimeter (cf. p. 29) is very interesting theoretically, 
and promises to prove very exact; nevertheless, a form suitable for 
practice has still to be waited for. 

Of all these methods of dosage that of H. E. Schmidt has proved 
most satisfactory to us for the use of institutions. It introduces 
a combination of direct and indirect methods of measurement. 
The measurement by means of a milliamperemeter and parallel 
spark-gap serves only for proving the constancy of the tube, and 
the method of Sabouraud-Noire is used for measuring the full dose 
in tubes which are recognised as constant. This single dosage is, 
therefore, authoritative so long as the tube remains constant with 
a similar load, which may be the case, as we have stated, at one 
- time for a longer, at another for a shorter period. If the tube is 
altered, and cannot, therefore, be again restored by change of its 
gas-content to the original value, it must be dosed anew for these 
fresh eircumstances. 

Tubes of about 17 cms. diameter possess in proportion to their 
price an average satisfactory duration of life. 'They render possible 
proportionate radiation of what is for most cases a sufficiently large 
field, and, contrary to prescription, they allow the pastille to be 
placed at a distance of only 1 cm. from the glass wall, unless one 
should be afraid of obtaining a false (too deep) coloration through 
too strong heating of the tube. Only in the case of small tubes is 
Sabouraud’s prescription of dosing within 2 cms. distance to be 
maintained, since there is the danger lest the tube wall makes the 
pastille"brown from too powerful heating, and so the test colour 
“tint B” appears too soon. As not only the action of the rays 
but also of warmth play aJpart in the change of colour, this is 
recognised by the fact that the edge has been browned more than 
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the rest of the pastille. We also bring our pastilles within a proper 
distance from the wall of the tube, and, as a matter of fact, within 
the sphere of the most powerful circuit of rays (cf. Fig. 22), protected 
from daylight, and we use a small sheet-lead ribbon as support. 
The pastille is halved and fastened on the support, while the edges 
of the sheet-lead support are simply bent over the edges of the 
strip of paper which carries the pastille.. The halving is not only 
a saving, but it also facilitates the determination of the uniformity 
of colour, as the straight edge of the divided pastille can be applied 
to the straight edge of the test square. Daylight is excluded by 


darkening the room or by wrapping up the tablet together with its | 
support in a small piece of thin black or red paper. The absorption | 


of rays through such paper is so small in the case of the softest tubes 
that it may practically be disregarded, as a trial with the same tube 
once with an uncovered pastille in a darkened room and again with 
a covered pastille shows. In the case of very thin-walled, intensively 
acting tubes, one must from time to time investigate about every 
ten minutes how far the coloration has progressed. As a rule the 
erythema dose is first obtained after a long period of ten, twenty, 
or twenty-five minutes. The comparison of the exposed pastille / 
with the test colour must be carried out in daylight, and in fact as 
quickly as possible, as daylight bleaches the pastilles with a rapidity | 
which would prejudice the exactness of the method with repeated 
inspection of the same tablet. Indeed, the method is prejudiced 
in the sense that the quantity of absorbed rays would thereby be 
underestimated, and in particular the tube would be too highly 
dosed. | | 

If the tint B has been obtained after taking these precautions, 
and under control of the milliamperemeter and the parallel spark- 
gap, which ought to result in from two to three minutes, then the 
““ National ” of these tubes is at once noted down thus :— 

1. Number of minutes in which the full dose was attained. 

2. Degree of hardness of the tube according to Wehnelt. 

3. Position of the milliamperemeter] 

4. Length of the parallel spark-gap ] 

5. Contact (strength) of the primary load (Ampe6remeter). 

6. Duration of closure of the interrupter (position of the regulat- 
ing handle in systems without an interrupter). 


R 


(during the dosing). 


Tr 
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7. Rapidity of the motor interrupter (number of interruptions = 
current impulses). 

8. Presence or absence of choking (extent of the choking air-gap). 

Provided all these measurements are likewise present again on 
later employment of the tube, then one can be sure of always deliver- 
ing the same dose. If these measurements change, then one must 
again produce the earlier conditions by suitable regulation. This 
is often attained after months with less trouble (cf. Regulation of 
X-ray Tubes). 

When the erythema dose has been measured in this way the 
question presents itself, at what distance from the wall of the tube 
must the patient be placed ? The pastille indicates the full dose 


co? 





720° 
Fi. 22. Fıc. 23.—The area of shortest radiation is marked. 


correctly if it is brought into the middle between the focus and the 
part that is to be X-rayed. In our cases if we had brought the 
pastille to a distance of 2 cms. from the wall of the tube, that is to 
say if the distance of the pastille from the focus amounted to the 
radius of the tube+2 cms., then the spot that is to be X-rayed must 
be placed thus far distant from the pastille.e Since, however, 
we did not wish to measure off the distance from the pastille, but 
the distance simply from the tube wall, we must add to the given 
amount “radius of the tube+2 cms.” the further 2 ems. which 
the pastille was distant from the glass wall. The difference “ glass 
wall— skin ”” therefore always amounts, by this method of measure- 
ment, to the radius of the tube+4 cms. (cf. Fig. 22). 

This form of dosage is only circumstantial in the theoretical 
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representation of the constant action of the tube. In practice the 
dosage often requires only half an hour’s time, and is rewarded, as 





Ike, 25, 


stated, by week-long, suitable, certain and time-economising work, 
which is especially to be aimed at both for physician and patient. 
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It is also worth while for once to overcome prejudice and convenience 
and to make a practical trial. 

Naturally, one must not only keep within the right distance 
for the part that is to be X-rayed, but must also bring this spot 
into the range of the greatest activity of the tube, as is evident 
from the subjoined figure (taken from Kienböck’s text-book) without 
more ado. 

It is self-evident that a convenient position must be afforded 
for the patient in order that he may lie quietly during the whole 

of the radiation. The radiation of single parts 
of the body, however, still requires perhaps a 
few practical hints. For this purpose the ad- 
joining pictures of radiation of the hard palate 
and of the genital and anal region will suffice 
(cf. Figs. 24 and 25). 

If one always works with tubes of the 
same size it is quite suitable to furnish them 
with a range-finder with glass or wooden 
handle. Such a range-finder with exchange- 
able measuring rod adapted to the various 

— customary sizes of tubes and our method of 

——> . dosage is made evident in the Be 
ZZ diagram (Fig. 26). 
en alle This little instrument enables us during 

able ıttle measuring 

IR en BOT. “u the radiation to measure again whether the 

wooden-mouthed distance has been altered. Moreover, it enables 

2 the proper distance to be then measured off 
if the tube is lodged in a screen box and is not easily accessible 
for a larger measure of distance. 

Of course, one has to be careful during the radiations to see that 
another spot is not unintentionally X-rayed near the adjusted one. 
This appears to speak for itself, and yet every radio-therapeutist 
at the commencement of his practice will have had the experience 
either with himself or his assistants that once in a while, e.g. by a 
radiation under the chin, a reaction could be observed on the chest. 
One, therefore, makes it the rule, after adjusting the diseased spot, 
„to withdraw somewhat in order to obtain a survey of the whole 
patient so ihat one can still in a supplementary fashion cover with 
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sheet-lead an exposed spot which remains unobserved during the 
adjusting process. In the interest of the physician and of the 
patient it is convenient to place the tube in a protecting case. The 
little six-sided protecting case already mentioned is to be strongly 
recommended if one employs tubes with a diameter measurement 
of 17 or 15 cms. or only such as have a diameter of 12 cms. Besides 
acting as a protection it also affords the advantage of keeping the 
tube always centred. 
This is effected by 
mieanıse Sol Sühnee, | yr.chesnangnanr (Ro 
cushioned pins in the 9 009 Una ) X 
floor of the case. 

Protecting aprons 
are not sufficient for 
the physician, since 
these do not usually R ee Be 
close at the back, or |For.Shoulders, Back| ; 

and Chest 

gape here on move- 
ment, so that the back 
is exposed at every 
turning. By means of 
heated, heavy,'and en- 
tirely uncomfortable 


aprons one only gains 


the advantage of hav- Fısc. 27.—Division of a square meter of sheet-lead 
into the usual form of protective plates. 


8 ons. 


& ems. 


12 cms. 





ing the spermatozoa 
damaged from behind instead of from the front. There is also 
a procrastination, but not a removal of the risk. 

The hands of the radio-therapeutist are so sensibly and so often 
injured in one’s experience that one must from the very beginning 
make it a rule, to which there are no exceptions, never to catch hold 
of a running tube during its action. If a correction in the extent 
of the rays is necessary, then the tube is cut out fora moment. This 
small loss of time is actually profitable in consequence of the 
greater repose and security which are thereby obtained through 
the correction. | 

One has, therefore, naturally to take care that the patient is 
not exposed to larger doses of the rays at spots which do not require 
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radiation. The neighbourhood of the diseased spot must also be 
protected in all diseases in which one must approach the full dose, 
or in which one must, according to experience, X-ray frequently 
with such large doses or very frequently with small doses. This 
is most simply effected by means of sheet-lead 4 mm. thick, which 
is flexible, which is easily cut with an ordinary pair of seissors, 
which is easily disinfected, and last of allis cheap. With a number 
of such leaden sheets the most variously shaped eircumseribed areas 
can be exposed. The depicted form of sheet has proved itself 
satisfactory in my case (Fig. 27). 

A set of 4 to 6 lead-glass tubes of various sizes is also necessary. 
These are indispensable for 
radiations of the hard and 
soft palate and. larynx. I 
recommend for the prostate 
and epiglottis tubes specially 
constructed for the purpose. 

3 
| 











In the case of small spots 
requiring protection the 
sheet-lead is often advan- 
tageously compensated by’ 
means of a double layer of: 
mercury plaster mull, 
especially as a protection 
for the eyebrows in X-raying 
the forehead, and as a protection for the nipples and the red 
portions of the lips. 

Lead-glass spectacles are also in use at our institution. Although 
we have not yet seen any damage to the eye in those cases in which 
we could not protect those parts against radiation, often prolonged, 
of the lids and conjunctiva, injury to the optic nerve has been 
actually established in the case of animal experiment. Still, it 
should not be forgotten that doses such as are employed in animal 
experiments never really come into use in therapeutics. 

In all uncovered parts of the body every form of covering is to 
be distinetly advised against, on account of the risk of pigmentation 
which may appear even after very small doses in sensitive individuals 
in those cases in which one’s object is achieved with a few small 



















FıG. 28. 


Therapeutic Technique 49 


doses. A pigmentation which gradually dies away in the neigh- 
bourhood is always less striking than a sharply circumscribed 
browning such as frequently appears by covering the part. 

If large surfaces of the body are to be X-rayed, then the body 
can be divided into radiation areas, and one can work with or with- 
out covering. If a covering is discarded, then one must know the 
sizes of the proportionate radiation areas for the respective tubes, 
and must know in what fashion the overcrossing doses are summed 
up in the periphery of the individual areas. The particulars of this 
question are dealt with in connection with special therapeutics, 
opportunely in the treatment of favus, in which it plays an important 
röle. Here there will only be represented by means of a schematie 
drawing in what measure the intensity of radiation of a tube 
diminishes from the periphery (cf. Fig. 28, after Kienböck). 

There is also that change of intensity which the respective parts 
of the skin suffer owing to greater distance from the focus. (The 
intensity of the X-rays also diminishes as the square of the distance.) 


GENERAL THERAPEUTICS 


BEFORE discussing the question as to how the normal human skin 
in individual parts of the body reacts to definite quantities of the 
X-rays, we must also take into consideration the question as t6 
whether there exists in general a proportionate and definite relation- 
ship between the skin of every individual and the delivered dose 
of the rays. In other words, we must consider whether the X-rays 
form an exception in practice so that different individuals may 
react differently to the same agent. Further, we must consider 
whether there exist an idiosyncrasy and a hypersensibility to the 
X-rays or not. The question as to the existence of an idiosynerasy 
has been decisively answered in the negative. From this fact we 
may certainly infer that if there does now and again exist an 
idiosyncrasy it may be regarded as a curiosity. 

Many cases of general reaction after radiation are mentioned in 
the literature, such as urticaria, papules, and eruptions similar to 
the toxic exanthemata, partly with and partly without rise of 
temperature, partly circumscribed and partly covering a more ex- 
tensive area of the body. We have also to regard it as a definitely 
ascertained fact that reactions appear after X-ray radiations which 
are quite different from the usual ones. It cannot, however, be 
clearly ascertained with what dose such a reaction results. Those 
cases, moreover, which are regarded as actually representing the 
conception of idiosyncrasy, in that the peculiar reaction results from 
very small amounts of the agent concerned, do not afford proof of 
the existence of an idiosyncrasy. 

Holzknecht thinks that such exanthemata only appear in con- 
nection with X-ray burns, so that they are to be conceived of as 
toxic exanthemata which are dependent on absorption of the 
broken-down tissue damaged by the X-rays. 

In order that we may be la u deal with the part of this ques- 
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tion which interests us in practice, I will first of all give Jadassohn’s 
definition of idiosyncrasy. 

“ By idiosynerasy (using the word in the sense of the old doctrine) 
we mean the quality of each individual in reacting in a particular 
manner towards definite forms of irritation which are indifferent 
or but slightly active so far as the majority of mankind are con- 
cerned. 

The extraordinary reaction can once in a way take place in 
connection with influences such as, on the whole, do not possess in 
themselves the peculiarity of producing such an effect. It happens, 
however, with such agents as possess this quality that they react in 
the case of the majority of persons with a definite strength only, 
while some individuals certainly react to the smallest dose. In the 
latter case we can speak simply of a “ hypersensibility,’’ while in the 
former a “ true idiosyncrasy ’ exists. | 

So far as practice is concerned, hypersensibility possesses the 
same importance as true idiosyncrasy. Both appear contrary to 
the wish of the therapeutist, and are felt by the patients as injurious. 

Such cases are dealt with later, in which a symptom-complex 
has appeared after an X-ray treatment which we do not otherwise 
find after X-ray radiations. From the cases referred to we must 
conclude that an idiosyncrasy exists. This idiosyncrasy at all events 
is very rare apart from simultaneous X-ray burns. Thus, out of a 

total of over 25,000 radiations, I have been unable to observe a 
single case of the kind. 

According to my experience, hypersensibility to the X-rays is 
not quite so uncommon. This hypersensibility is not always a 
constant oceurrence. Thus the case is known in the literature 
where a woman during the menstrual period developed an erythema 
after a dose which in the intermenstrual period produced no reaction 
whatever. Personally, I have never met with a hypersensibility 
of normal skin. I could not, even up to the present, confirm the 
statement that definite parts of the skin are sensitive in every one, 
such as the back of the hands, the scalp, and the red parts of the lips. 

On the other hand, the accompanying plate (cf. Fig. 29a and 
29B) shows a case of chronic disseminated neurodermatitis of the 
face in which the eczematous surface reacted with sharp symptoms 
many times to a } full dose according to Sabouraud-Noirs and 7:0 
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Wehnelt with swelling, redness, blebs and crust formation, and 
which indeed actually displayed, four or five days after a radiation, 
a symptom-complex which, as we shall see later, corresponds 
completely to the second degree of reaction, a reaction which only 
appears in the majority of persons when a full dose has been over- 
stepped at the radiation. This is an example of limited hyper- 
sensibility occurring in disease, since the normal skin radiated 
simultaneously displayed not a vestige of reaction. 

I have once more observed this form of hypersensibility in a 
case of leuk®smic swellings in the face after a 4 full dose, and on 
another occasion in a case of lepra maculosa on the thigh, only in 
these cases a reaction of the second degree did not take place, but 
one resembling the first degree. The symptoms completely corre- 
sponded with those described later under reaction of the first degree, 
only the incubation was shorter than is the case there. They 
appeared from the third to the fifth day after the radiation. 

I have dealt with these questions somewhat in detail on account 
of their forensic importance ; and I think that the possibility of an 
idiosyncrasy as well as of a hypersensibility must be admitted on 
the grounds adduced, and that the judge must found theoretically 
on that standpoint. In concrete cases, however, we have not to 
deal with these principal questions, but have rather to consider 
whether in the individual case an idiosyncrasy or a hypersensibility 
_ can exist, or whether an error in technique during the radiation has 
been perpetrated. It is only possible to ascertain whether there 
exists an idiosyncrasy, or a hypersensibility, or an error in technique 
if some fixed important fact is given concerning the amount of the 
delivered dose or doses. The decision of the question whether or 
not the radio-therapeutist is bound, according to the present position 
of our technique, to deliver his amounts of rays in accordance with 
certain methods of dosage and to keep a book concerning these, 
must be left to the opinion of the party deciding, namely, the judge. 

Whether the radio-therapeutist is bound to remain in the room 
during the whole of the radiation is another question, which I might 
with other authors answer in the negative on the simple grounds 
that individual persons, especially before a certain accustoming 
has been attained, are inclined to suffer from headaches through 
remaining too long in the X-rayroom. It cannot be decided whether 
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this is due to the monotonous noise or the unavoidable electrical 
radiations of the high-tension cable. He is bound, however, in every 
case to terminate the radiation at the proper time, or to permit of 
its being terminated by the automatic alarum. It is further to be 
unconditionally recommended that the patient should not be left 
alone with the apparatus. In such a case the physician should 
always have an assistant at his disposal. 

At the Radiotherapeutic Institute belonging to the Charite 
the radiations are carried out in every single case in accordance 
with the exact prescriptions of a physician, and in lieu of whose 
presence every radiation is entered into a book according to the 
formula given below. This is not only necessary as a proof in cases 
which may turn out to be of legal interest, but this kind of entry 
renders it always possible to produce strikingly more rapid and 
more favourable effects for later radiations, or to reproduce for 
similar cases the same conditions of radiation. A scientific and 
statistical wealth of case histories is also facilitated by this means. 








„ \WDegree or 
Date. Part of tlıe Body. Dose. H rings 


E.g. Psoriasis. 





| 














Back of right hand . 
Jan. 1, 1810 Back of left hand Ih 18, 7 Ni: 
\ Forehead. 
‘awın (| Jan. 8, 1910, slight 
„ 8, 1910 Do. Do. 8:0 Dun improvement. 
Feb. 16, 1910, slight 
improvement. 
2 EI) Do. Do. 80 Wh.‘ | Mar. 2, 1910, Psori- 


asis is healing, but 
more decolorised 
patches. 





The question whether radiotherapy ought to be carried on 


outside medical institutions by laymen is waiting for a legal solution, 


which is very desirable in view of the dangerousness of the method 


due to insufficient preparatory training, as well as with respect to 


the possible abuse in connection with the sterilising to which it leads. 
We do not entrust the free distribution of different remedies to 


the laity. 
The possibility of the existence of an idiosyncrasy as well as 
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of a hypersensibility must be assumed in accordance with the 
statements we have made. Nevertheless, for the bulk of people 
types of reaction can be demonstrated which correspond to definite 
quantities of the rays. The X-ray reactions have been divided into 
three degrees corresponding to the customary burning effects. 
The first degree consists in a reddening and swelling of the skin. 
These systems appear with an incubation period of ten days up 
to three weeks. The symptoms, namely, itching, burning or 
stinging pains, which may increase so greatly as to produce complete 
insomnia, possess a de- 
finite relationship to the 
clinical condition. The 
later the reaction sets 
in after the radiation, 
so much more readily is 
it in the habit of pass- 
ing off. Thus a reaction 
appearing after fourteen 
days is in the habit of 


eight to fourteen days 
with gradual disappear- 
ance of the subjective 
symptoms. The skin 
also returns to the 


normal with or without Fıc. 30.—Pigmentation of the thigh after radiation 


slight desquamation. In of a bubo with $ full dose, although the neighbour- 
hood was protected for about 30 cms. with sheet- lead. 





the majority of cases 
merely a pigmentation is left. This pigmentation, however, has 
nothing to do with the condition of the reaction. On the contrary, 
we know that such a pigmentation can result without a preceding 
reaction with quite feeble doses of the rays. I have been able to 
record it even after 4 full doses. The pigmentation varies to a 


‘very important extent according to the individual. It is certain 


that, generally speaking, individuals with dark eyes and hair 
incline more strongly to pigment formation than fair persons. The 
pigmentation is either a more yellowish one, occasionally with a 
greenish tinge, in which case it soon disappears for the most part, 
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or it is of a pronounced brownish colour up to a black-brown which 
may remain for years, and perhaps be permanent. The first form 
depends on the deposition of haemosiderin, the other on the for- 
mation of genuine pigment (Ehrmann). Fig. 30 illustrates a high 
degree of inclination to pigment formation. 

The first degree of reaction has been declared to be admissible 
for therapeutic purposes. There are, perhaps, cases in which a cure 
results only under 
this condition ; but 
ever since we knew 
that after a single 
reaction of the first 
degree there may 
appear even after 
years & disfiguring 
atrophy with or with- 
out teleangiectases, 
and with or without 
a spotted distribution 
of pigment, and that 
in individual cases 
these atrophic areas 
may predispose to 
malignant neoplasms, 
I say ever since such 
grave sequele have 


come more to light in 


Fıs. 31.—Sclerodermia, also a late reaction after a singe our young branch of 
reaction of the first degree four years before. 





science, one must 
maturely consider whether it is worth one’s while to remove the 
evil if only in exceptional cases patients of such a kind are exposed 
to the damage which takes place. 

The accompanying illustration (Fig. 31) shows a sclerodermia 
which had been developed in an area exposed to a reaction of 
the first degree four years before. 

The reaction of the second degree appears from five to eight 
days after the radiation. In addition to the symptoms of the 
first degree already described, there appears from the first, or after 
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the lapse of a few days, the formation of blisters with excoriation, 
and eventually marked formation of crusts. In this connection 
it is remarkable that the distribution of the blisters may be quite 
irregular over the equally (so far as we know) radiated spots. The 
subjective symptoms are correspondingly sharper. The healing 
process lasts longer, even up to many months. It takes place 
spontaneously, however, but does not end with a restoration ad 
integrum. There remain behind more less marked atrophie areas, 
on which as a rule there appear vascular enlargements and pigment 
spots, the degree of which may be very diverse. This atrophy, in 
contrast to the late atrophy mentioned above, which occurs after 
small doses, is usually immediately manifested. It is not yet 
determined under what conditions the thus altered skin may become 
carcinomatous. Still, it is probable that some damage must take 
place later, although fortunately this occurrence is one of the rarer 
exceptions. Some observations in this connection may perhaps 
give an indication of what is meant. The majority of X-ray 
carcinomata develop upon uncovered areas of the body subjected 
to radiation. Clinically, besides possessing a striking resemblance 
to xeroderma pigmentosum, skin which has become atrophied after 
exposure to the X-rays further presents a great hypersensibility 
towards light rays with short waves. This struck me especially 
in a case of lupus erythematosus, which had owing to earlier treat- 
ment developed X-ray atrophy of the whole face, and after a 
radiation with a quartz lamp at 15 cms. distance, and of six minutes’ 
duration developed confluent ulcerations, the healing of which 
necessitated four weeks in spite of all therapeutic measures. "These 
observations render it possible that light may be one of the factors 
which set up X-ray carcinoma. For this reason I have recom- 
mended for cases of existing X-ray atrophy, while staying in the 
sun, and especially while on journeys in the highlands, to employ 
a paint of 2 per cent. quinine varnish, which sufficiently wards off 
the actinice rays. As a matter of fact, however, other redeeming 
features have frequently to be considered, for [have myself obser 

a case in which some two years after the last radiation two large X-ray 
carcinomata developed in the gluteal region, which were actually 
determined to be such histologically. In this case the idea of a 
mechanical irritation by pressure and rubbing seemed more likely. 
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In exceptional cases the reaction of the first and second degree 
may be replaced by a simple hyperkeratosis on slightly reddened 
areas. Since the radiation of a surface which is already reacting 
is absolutely contraindicated, it is important to recognise this kind 
of reaction, as in individual diseases (eczema, psoriasis) the differ- 
ential diagnosis may have to be seriously considered, as to whether 
an actual reaction or the remains of the original disease is repre- 
sented. This question 
cannot be decided ob- 
jectively in individual 
cases ; only the exist- 
ence or absence of 
symptoms affords us a 
means of deciding. My 
patients have, on being 
questioned, but for the 
most part of their own 
accord, always declared 
regarding reactions that 
they have experienced 
sharp pains, and 
actually five to ten 
days after the last 
radiation. This pain has 
evidently to be distin- 
guished, according to 
the account given by 

Fıs. 32.—Reaction of first degree on the forehead. uıo Basler, men u 
Reaction of second degree on tlıe middle of the head. earlier existing itehing. 
The subjoined pic- 

ture (Fig. 32) shows in the upper margin of the forehead a very 
red and cushion-like tumescent reaction of the first degree, while 
the middle of the head has taken on a reaction of the second 
degree. Blisters, crusts, and excoriations are distinctly to be seen. 

The third degree of reaction sets in still earlier than the second, 
somewhere up to the fourth day after the radiation. After the 
appearance of the second degree of reaction described above has 
existed a long time, the central part of the spot concerned begins 
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to ulcerate. I have seen the ulceration set in as long as four and a 
half months after the radiation. The part is also covered over with 
a dirty green, tough, and somewhat slimy coating. The ulceration 
slowly extends peripherally, until at last, after months, it becomes 
definitely demarcated. A spontaneous return to normal with 
healing is seldom met with, and in all cases of ulcers which are 
more than the size of a five shilling piece it is not advisable to wait 
indefinitely for a spontaneous cure, as unbearable pains are still 
the rule even after demarcation. While the pains are more con- 
tinuous until the ulcer starts, and the intensity seems to be variable 
at this stage, there sometimes appear attacks of exacerbations of 
pain in addition to the constant pains when the ulcer has fully 
formed. These amount to painful crises which one is fairly power- 
less to withstand. Anzssthesin alone promptly removes the painful 
seizures in particular attacks. This remedy, however, appears to 
hinder very much the prevention of the necrotic coating, if indeed 
by continued use it does not actually itself conduce to necrosis. 
During the painful seizures in one case I was able to observe that 
there appeared web-like, red branches passing from the margin of 
the wound out into the sound parts around, which disappeared once 
more when the pain abated. This genuine angioneurotic pheno- 
menon could not afford me any explanation as to the sudden appear- 
ance and cessation of the attacks, as an accidental appearance of 
hyper®emia cannot be the cause of the painful crises. If, during 
the painless intervals, I produced marked hyperamia with hot air 
massage, I could not bring on attacks of pain. On the contrary, 
this treatment produced an agrecable slight prickling sensation 
if it was not excessive. This result, however, was always a very 
transitory one. On the contrary, the appearance in this way became 
somewhat modified after a few days, and allowed a few granulations 
to spring up on the surface. In the majority of cases of X-ray 
ulcer one must, according to our present knowledge, advise opera- 
tions for the patient, after a further extension of the ulcer has been 
excluded with certainty. The demarcation sometimes makes its 
first appearance after five or six months. Even the most profound 
scraping out and extensive excision of the ulcerated part cannot, 
in individual cases, prevent a transplanted flap from falling off 
again. It is apparently still impossible to determine how far the 
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seemingly sound tissue in the neighbourhood is altered in such a 
way that it hinders a growth of the transplanted flap. Where, 
therefore, the locality permits of it, it is advisable to cover it with 
flaps possessing a broad pedicle and to separate the pedicle when- 
ever suflicient vessels have been formed in the neighbourhood from 
the flaps. 

The first pieture (Figs. 33A and 338) shows the ulceration of 
both tibie demarcated ; the second depicts healing after operation, 
which on the right side consisted of flaps with twisted pedicles. 





_Fıe. 334.—X-ray ulcers on both tibise reach- Fıs. 338.—Healing after operation. 
ing down to the periosteum. 


The defect in the flaps is covered over with Thiersch graft. The | 
ulceration of the left lower limb is covered over with bridged flaps, 
and the defects are contracted with the help of an incision to relieve 
tension. 

The dose which brings on the reaction of the first degree is only 
laid down with empirical exactness. This is what is known as the 
erythema dose. In more recent times the erythema dose is so 
determined by the so-called “ Tint B’” of Sabouraud-Noire that 
with it no erythema is produced. I have, therefore, indicated this 
as the “ full dose.’ It is that dose which suffices for epilation in 
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adults. By slightly exceeding this dose a reaction of the first 
degree is produced, that is erythema. From my own experience 
I am unable to state where the limit between the reaction of the 
first and of the second degree lies. According to the text-books, 
{he second degree appears with 13 to 16H or 32X, the third degree 
with 22 to 28H or 56X. A full dose according to Sabouraud-Noire 
-5H=10X. It seems to me to be questionable whether the limits 
can be thus exactly laid down from the fortunately slight experience 
regarding necrosis. Still, necrosis and ulceration result mostly in 
those cases which have not been dosed. This question, moreover, 
as we shall see, cannot be determined by animal experiment, as 
animal and human skin in their behaviour to the X-rays yields 
completely incommensurable amounts. According to my observa- 
tions, I cannot assume that the limits between reactions of the 
second and of the third degree lie so far asunder, as otherwise one 
must still have actually under observation all degrees of reaction 
in some measure, or even see the reaction of the second degree 
somewhat frequently. Such is not the case, however. Besides 
the reaction of the first and second degree represented, I have seen 
no further reaction of the second degree, while ulcers unfortunately 
are not yet of rare occurrence. I cannot give any information as 
to what doses lead to the production of ulcers, as we decline on 
principle all information given by the patient regarding the author 
of the reaction. Perhaps this observation about the frequency of 
the individual forms of reaction is also to be founded on the material 
at one’s disposal. Many patients abandon their physicians for 
the first time because they have received a burn of the third degree 
and seek other assistance ; while a reaction of the first and second 
degree very frequently heals completely under the care of its author. 

To all the reactions hitherto described there is one thing in 
common. They set in after an incubation period, so that they 
progress the more sharply and require so much longer time to heal 
the shorter the incubation period. While the development spreads 
outwards from the seat of the disease, healing takes places centri- 
petally. These are the forms of reaction with the commonly used 
tubes of 7° or more of hardness according to Wehnelt. Since I 
began to use for definite purposes tubes of 2 Wehnelt or less, I have 
learnt to recognise still further regularly recurring symptoms which 


62 The X-Ray Treatment of Skin Diseases 


do not fit into this picture of the reactions. Thus there arises up 
to several days after the radiation on ulcerated spots of the skin 
(varicose ulcers of the leg), with this lowered degree of hardness 
up to 4, 4 and 4 of the erythema dose, measured according to 
Sabouraud-Noire, an intense, greenish, firmly adherent coating, 
and, as a matter of fact, without any subjective sensations. In 
fact, the previously existing painfulness in individual cases straight- 
way abates with these small doses. The coating is shed off 
under indifferent treatment after four or five days, rarely some- 
what later, and gives place rapidly to red granulations, This 
appearance is repeated quite symmetrically after every fresh 
radiation. 

With larger doses (£ up to the full erythema dose) of this over- 
soft radiation redness and swelling of the skin appear on the intact 
surface from 6 to 14 days after the radiation. These then give 
place to a considerable degree of brown pigmentation, and eventually 
allow normal skin to appear on the surface after a fairly large 
layered desquamation which may last as long as eight weeks. In 
this connection the absence of pain is remarkable. There exists 
only slight itehing, which the patients only mention on being ques- 
tioned. In one of the cases a full dose was delivered by mistake 
with a tube of 2:5 Wehnelt on the back of the hand of a child suffer- 
ing from multiple warts. Three days after the radiation the skin 
corresponding to the limits of the oval covering was raised up into 
a large blister, under which there was visible a deep red, moist 
. surface. This child complained exceptionally of burning pains. 

Under treatment with zine paste the symptoms abated. The 
illustration (Fig. 34A) shows the ulceration after removal of the 
covering blister, and the second illustration (Fig. 348) shows how 
the healing-over is again completed on the fourth day after the 
appearance of the blister. 'The warts, on whose account the patient 
was X-rayed, remain in a state of preservation. 

In general it can only be said regarding the reaction from this 
quite soft radiation, that it inclines to be milder and more rapid 
than with a harder radiation with similar doses, even if one must 
reckon on a severe injury from the appearance at tho beginning. 
These observations were certainly only accomplished during the 
last year. In what way the skin will be altered later remains to 
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be ascertained. This subject will be more closely gone into in 
the special part under ““ Navi flammei.” 

In the pieture of the reactions hitherto deseribed a phenomenon 
is not allowed to be inserted—the so-called pre- or early reaction. 
There is still no unanimity of opinion as to whether this reaction is 
really to be ascribed to the X-rays, or whether its origin is to be 
attributed to the forms of electrical discharge in connection with 
the radiation. Since the early reaction cannot be experimentally 
produced, but up 
to the present only 
appears accident- 
ally, and cannot be 
absolutely repro- 
duced in the same 
individual with an 
equal dose from the 
same tube after it 





has once appeared, Fıc. 34a. 
we must provision- 
ally give up the 
idea of an explana- 
tion of this pheno- 
menon, and shall 
in what follows 
only record the 
facts without 
making use of mis- 
leading hypotheses. 
The early reaction 





FiG. 34B. 


appears with an incubation period of six hours or more. Ulinically, 
it exactly resembles the reaction to short waves of light rays. With 
moderate itching and smarting, redness and swelling of the skin 
appear, which reach their maximum within about twenty-four hours ; 
and under indifferent treatment (ointments or moist poultices), the 
condition heals up in a few days with slight desquamation, with 
or without leaving behind a slight pigmentation. The appearance 
of this reaction is not dependent on the quantity of the delivered 
dose. I] saw it appear once after l and on another occasion after I 
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of the erythema dose. The appearance of the reaction cannot 
depend upon the peculiarity of the tube concerned alone, as one 
tube afforded me this appearance for the first time after the 700th 
radiation, and never again after that. Nor does it depend on the 
patient concerned, because I radiated only a few days later a 
symmetrically situated and quite analogous spot on the skin with 
an exactly similar dose. This case also proves in connection with 
the pre-reaction that we have not to deal with a constant individual 
proclivity, as we have for example in connection with pigmentation, 
but, if anything at all, with a temporary idiosyncerasy. Theoretically, 
the electrical discharges of the tube, its fluorescent light, and the 
existence of the ultra-violet light can all be taken into consideration 
as etiological factors in connection with this question. The clinical | 
resemblance of the picture, as well as the eircumstance that I have 
observed my first early reactions in fair people and in those who 
were sensitive to light, have induced me to plead for the probability 
of the co-operation of the ultra-violet rays. However, after I 
experienced in one case a very sharp early reaction where the tube 
concerned did not permit of proof of any ultra-violet rays being on 
the spectrogram, I have given up this supposition. At all events, 
it is not as yet a proved single fact. The glowing of the anticathode 
mirror is at all events not necessary for the existence of the early 
reaction. It was completely lacking in two of my cases. By 
delivering a complete dose the typical reaction of the first degree 
may take place within ten to fourteen days after the cure of the 
_ pre-reaction. I consider that it is premature to wish to point to 
certain diseases as being specially predisposed to the early reaction. 
It may merely be mentioned that the early reaction is observed 
in exophthalmic goitre and in leucocythemia. It also occurred, 
however, in other cases, for example, in non-parasitic sycosis in an 
otherwise healthy man. Percentage estimations further exist. 

A further injury caused by the X-rays, namely, the disturbances 
of the growth of bone in young persons, has raised strong doubts 
in my opinion concerning the injury done by the X-rays in the case 
of children. The fears in this direction arise from observations on 
the new-born animal, or even from an observation made on an 
animal X-rayed during intrauterine life. I shall further point out 
below that the organs of the animal experimented on and of the 
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child are not of comparable magnitudes for the X-rays. According 
to my knowledge, no case free from objection has been known of 
disturbance in the growth of bone without at the same time a 
burn of the third degree on the skin. In the first place, all cases of 
typical facial hemiatrophy are at once to be excluded. In any 
case another etiology is to be attached to this disease which is not 
by any means such a rare one. This has not occurred to my know- 
ledge in recognised cases up to the present. These cases of facial 
hemiatrophy are most frequently brought forward in connection 
with the injury in question. On the contrary, no similar case is 
known in connection with radiation of the human hand, although 
here the overlying soft parts which serve as a filter, as a rule, are 
thinner than the soft parts of the face in children. 

From my own experience I may say that I have seen no dis- 
turbances in the bones in the hands and feet of children who have 
been radiated powerfully for months on account of, say, warty 
tuberculosis of the skin, although in individual cases I have even 
radiated until a reaction of the first degree was produced. The 
ages of these children varied from three up to eight years. 

Besides these acute reactions, which we may quietly indicate 
as being also injuries of X-ray origin, we know of chronic injuries 
which mostly concern the therapeutist. Here I discard the injuries 
produced in the X-ray industry. These injuries in the case of the 
therapeutist can be avoided, so that we may hope that, after our 
knowledge of the constant action even of the smallest quantities 
of rays has been increased, these forms will have disappeared and 
possess only a physiological and historie interest. The common 
feature of this group of reactions is that the symptoms develop 
little by little entirely without any premonitory indications. As 
we have to deal not with the influence of smaller exact doses, but 
with quite occasional negligent exposures, statements cannot be 
made regarding the amounts of rays set free and the frequency 
of the necessary influence. This ignorance regarding the dose 
necessary to produce chroniec X-ray injuries justifies the demand 
that the radio-therapeutist should only work with a tube which 
offers for himself and his patients the necessary protection by 
screening off the rays in every other direction than the intended 


one. This is possible with the help of the six-cornered screen case 
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already referred to without any restriction worth mentioning in the 
capacity for movement. It must be a fundamental principle never 
to take hold of the tube that is thus covered while it is being used. 

The clinical appearances of these chronie X-ray injuries may 
be described just as those under the effects of the reactions of the 
second and third degrees. Nevertheless, we observe other pictures 
besides which are naturally almost exclusively described as affections 
of the hands. It may assume from a livid to a brown coloration 
of the skin. Along with this the skin is infiltrated, and the natural 
folds are deepened. Another form, and one of an apparently higher 
degree, consists in a more diffuse or circumsceribed, warty-looking 
hyperkeratosis. One may also observe a combination of these 
two forms, so that single, compact warts appear on a surface of 
diffuse hyperkeratosis. The nail-furrow especially inclines to 
cornification. These changes, however, may also appear on an 
atrophic surface with or without teleangeiectases. The most 
severe injury consists in a change in the skin resembling scleroderma. 
The tightly stretehed, board-like skin naturally suffers severely 
from the slightest injury, so that it may come to possess similar 
appearances to those in Raynaud’s disease. Necrosis of tendons, 
which leads to the claw-hand appearance, has even been described. 
The tendency of all skin injured by the X-rays, especially in the 
form of hyperkeratosis, to malignant degeneration enhances the 
severity of the appearance of the disease. I do not know of injury 
to other parts of the body, with the exception of the influence on 
the spermatozoa. In this connection I was able to follow up a case 
more accurately. In the institution referred to there existed a 
little lead protection chamber, but the tubes were not protected 
with screen cases. They were in use for about four hours daily. 
The exposure of the colleague concerned only took place on his 
occasionally entering the room in order to control the tubes and 
the position of the patient, and that not too frequently. After 
five months of active service, there appeared (unless there may have 
existed previously a deficieney of semen) a partial evacuation of 
semen containing dead spermatozoa, which in the course of the 
next three months extended so that all the spermatozoa suffered, 
and this condition remained permanently. Later on the sper- 
matozoa in which only the head and middle pieces existed, but the 
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flagella were lost, became always more abundant. At length 
there were now found in the ejaculation granular masses which 
were similar in appearance to the head parts of the spermatozoa, 
except that the remains of the middle portion were visible. "This 
was the condition after nearly a year and a quarter’s activity. 
One cannot at present state for men at what period a restitution 
to normal in the function of the testicles is still possible ; and we 
shall see later on that conclusions as to men drawn from animal 
experiments are only very conditionally permissible. It also appears 
from what has been said, that a small leaden chamber is not the 
ideal form of protection. The uncovering of the tubes themselves 
appears to me to be unpardonable. Experience regarding corre- 
sponding ovarian injuries fails me, but the former observations are 
in favour of a great sensibility of the ovaries. Besides, the non- 
appearance of menstrual disturbances would not prevent the possi- 
bility of ovarian injury, as we do not know how far the phenomena 
of menstruation are a presumption of the ovarian function being 
completely intact. 

The changes which the X-rays produce in certain pathological 
tissues interest us here far more than those appearances which 
may be produced on the normal skin. These changes, with the 
exception of the early reaction, are induced by doses which exceed 
a definite amount. These changes in pathological conditions are 
limited, under definite precautions, to the diseased tissue, and 
may result in this returning to the normal or being replaced by 
cicatricial tissue. 

The X-rays are so variable quantitatively and in their qualitative 
composition, and one can give the individual kinds in such different 
doses and combinations, that the different effects of their influence 
need not surprise us. It is, nevertheless, self-evident also that it 
should not be left to haphazard which one of the various kinds of 
effect appears in the individual case. In the first place, after we 
know sufficiently the mode of action of every single quality and 
quantity of radiation, we ought to turn it to account therapeutically. 
This requirement appears evident. It is justifiable, moreover, if 
one is able to prove that by means of this ““ treatment ” troublesome 
atrophy appears in place of a harmless eczema, if a burn is induced 
in place of a seborrhaa of the face, if operable proliferating 
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epitheliomata of the mucous membrane are induced, and if cases 
of hyperidrosis of the hands are radiated up to the point of repeated 
reactions where we really know what consequences those repeated 
reactions may possess. The necessity for a more exact determina- 
tion as to indications is also an urgent one, and I maintain that it is 
allowable to infer the necessary consequences from what has been 
already stated. As for 
every form of treat- 
ment, so also for our 
branch of therapeutics 
must the highest prin- 
ciple be primum non 
nocere. 

Since we know that 
after a reaction there 
exists the possibility 
of a permanent injury, 
and one which can no 
longer be prevented, 
we thercfore ought 
only to treat by means 
of the X-rays those 
diseases which permit 
healing to take place 
without reaction. 
This we require to do 


Fıs. 35.—Spotted distribution of pigment and telan- so long as our present 
giectases without preceding reaction. 





observation is not re- 
futed, so that without preceding reactions no lasting injuries take 
place with therapeutically measured doses. I express myself thus 
cautiously as we have seen in connection with chronic X-ray injuries 
that a preceding reaction is not determined with certainty as the 
sine qua non condition for permanent injury. We must first, how- 
ever, learn to know the amount of this dose which is liberated, 
and then in carrying out the treatment make allowance for this. 
Only a single case (Fig. 35) has been known to me in which, after 
frequent repetitions of small and medium doses (the patient was 
X-rayed eighteen times from March to June 1907), an atrophy 
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with telangieetases has finally resulted without a reaction being 
perceived at any time by us or by the patient. "This case teaches 
us, if we exclude it, that a slight reaction has been overlooked, so 
that an atrophy may also take place on long-continued radiation 
without any reaction. It is also certainly justifiable to allow 
greater intervals, even of months, to elapse in cases of radiations 
carried out for long periods. It is, of course, not practicable to 
fix a definite period for the preliminary cessation of the X-ray treat- 
ment on the ground of this one case. Nevertheless, I maintain that 
it is important to direct attention also to this point. Above all, 
where a removal of the pathological process can only be effected 
by means of a reaction, and these cases are very rare, the question 
must be raised : Are the results of the reaction, which are always 
possible, a lesser evil than the further continuance of the original 
disease? X-ray treatment has proved itself to me on this ground 
with rigorous maintenance to afford a very wide field. With this 
determination as to indications it must be my task to find out 
what are the smallest doses with which individual diseases are: 
generally cured with certainty and in the shortest possible time. 

We must now look more closely at the question as to what 
modes of action we know the X-rays possess upon pathologically 
altered tissues.. The observation of a few quite every-day cases 
most quickly achieves our purpose in this connection. In pre- 
mature alopecia we see hairs growing again, tubereulous ulcers are: 
healed over, torpid surfaces of wounds show granulations, and so on. 
In other cases we see hairs falling out and appearing again. Finger- 
nails may show transverse furrows after the radiation. These are 
known as Beaus’ lines. In a last group of diseases we see tissue 
substances diminishing and definitely disappearing. I need only 
recall to mind the treatment of warts, epitheliomata, and keloids. 
If we pass over in this series appearances which are met with in 
isolated cases, and give expression to what we have observed in 
general, we see that we have before us a succession of stages which 
have long been known to us from physiology, namely :— 

1. Increase in the physiological activity of the respective cells. 
(Irritation effect in the proper sense.) 


2. Paralysis of the cells with subsequent complete restitution, 
3. Death of the cells, 
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If we follow up more closely these three stages of irritation in 
their relationships, we see that they depend on the quantity of the 
dose of the rays, and as a matter of fact on the amount that comes 
into action, that is the amount of the rays which is absorbed. The 
amount of the paralysing dose for the hair papilla has been in- 
vestigated the best. It lies between 2 and a full dose, according to 
Sabouraud-Noire. This is the epilation dose. An equally certain 
limit does not exist for other tissues or organs. Thus we know 
that the sweat-glands, for example, are often not obviously reduced 
so far as their secretion is concerned with # and a full dose. Thus 
I might state that nearly similar doses are necessary for epilation 
in children and in adults, while the paralysing dose for limiting 
the sweat secretion varies so greatly with the age and the different 
cases that one may say the sweat-glands of adults are often on the 
whole unaffected by what are in my view the highest admissible 
doses ; while in younger subjects and in exceptional cases, on the 
other hand, they are frequently paralysed. with smaller doses. It 
should be noted, by the way, that the epilation limit vacillates 
within still wider degrees in the case of animals than the paralysing 
dose for the sweat-glands does in man, so that one can radiate 
individual animals to death without producing epilation. 

The paralysing dose for other tissues is still entirely unknown, 
because apparently a practical therapeutic necessity for learning 
to know the same has not so far presented itself. In this connection 
I do not consider the treatment of seborrha&a oleosa of the face, as 
in these cases it is still doubtful whether a cell paralysis exists 
(a paralysis of the sebaceous glands), or whether one has only to 
deal with a change in the consistence, that is to say in the com- 
position of the secretion. Clinical observation further shows that 
on the attainment of an increase in the energy of the cells smaller 
doses must be delivered than those which produce paralysis. I 
have never been able clinically to establish an irritative action 
with a single small dose of this kind, but only with repeated radia- 
tions following each other at definite intervals. The number as 
well as the length of the intervals is very different according to 
the extent and, in particular, according to the nature of the disease, 
as will be made clear in the part of this book devoted to special 
therapeuties. It is doubtful whether the early reaction and the 
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peculiar one in ulcer of the leg, which I described as the appearance 
of a greasy coating which quickly disappeared again, may be 
brought forward here as an exception and as a proof of irritative 
effects after single small doses. In both cases we had not, at any 
rate, to deal at all with increase of the peculiar energy of the cells 
concerned as we advanced in our definition of irritative action. 

Our knowledge regarding the third stage is, on the other hand, 
somewhat more precise. We know that the death of the cells, the 
necrobiosis of many pathological cells, will be brought on by doses 
which closely approximate to the doses which produce paralysis. 
This effect can sometimes be obtained with a single dose of this 
kind, sometimes more doses are necessary. It must be insisted on 
that many kinds of cells can be brought into a state of death 
without one of the forms of reaction described above appearing— 
a fact which will further occupy our attention. 

The setting in action of these three stages is not only peculiar 
to the X-rays, but degrees of irritation may be obtained, for ex- 
ample, by means of shock, warmth, faradie current, and other forms 
of electrical discharge in the requisite strengths. Owing to the 
close and characteristie relation which exists in these cases between 
the amount of the effectual energy and the degree of the effect 
(of course always for a definite kind of tissue only), I may for 
shortness in what follows call this kind of effect the “ quantitative 
effect.” 

For the production of the first and third stages of the quantita- 
tive effect repeated deliveries of definite amounts are most necessary, 
and, as a matter of fact, with avoidance of a reaction. I cannot at 
present state with what doses (?.e. the minimum therapeutic doses) 
and in what intervals of time this object can be more quickly achieved 
with certainty. Lengthy investigations are really necessary for 
this. Clinical experiences, however, concerning the summation of 
the doses of the rays have already taught us how the object can be 
attained in the great majority of cases with certainty and without 
injury, with doses besides which are smaller than the full dose 
according to Sabouraud-Noire. It is an established fact that feeble 
reactions with an incubation period of three weeks may occur, from 
which one can deduce the lesson that we must always wait for 
three weeks after delivering a dose which closely approximates to 
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the full dose to see whether a reaction takes place or not. If no 
reaction is observed one may make a fresh radiation, unless it is 
feared that an effect is produced which may turn out to be greater 
by addition to the earlier one as it corresponds to the last delivered 
dose. In other words, if in the course of three weeks no reaction 
with an exact dosage occurs, a cumulative action as a rule is not 
observed from the ensuing radiation. Still, I observed in quite 
isolated cases, after delivery of # full dose at intervals of three weeks, 
the appearance of an erythema after from three to five radiations. 
This is in favour of a greater absorptive power of the skin or a 
greater sensibility of the same, or even, on the other hand, a dim- 
inished power of recuperation. With these large doses, therefore, 
I propose an interval of about six to eight weeks after the third 
radiation. It is otherwise if the intervals between the single doses 
are shorter. If, for example, radiations are carried out at intervals 
of eight days the doses so accumulate that it nearly amounts to 
the same as if one had given the separate doses at one sitting. 
In the intervals of eisht days the skin does not appear to be able 
to return again to its original capacity for withstanding the X-rays ; 
nevertheless, a little apparent recovery does take place. We can 
avail ourselves of this circumstance in connection with treatment. 
If one delivers two half full doses at the interval of fourteen days, 
one obtains almost the same clinical effect as if one had given the 
dose at one time, with the advantage, however, that an erythema 


is certainly not produced. The clinical observations are also quite | 


analogous if one delivers a full dose in three third portions in such 


a manner that eight days intervene between the two first thirds, 


and fourteen days between the last two thirds. 

These forms of delivering the dose have proved satisfactory, 
and suffice on being accurately managed to fulfil the requirement 
that reactions are avoided. Notwithstanding this, a reaction ap- 
pearing once is to be looked for under all eircumstances until the 
last symptoms are over for three weeks at least. Only, a disappear- 
ance of possible pigmentation is not necessarily to be expected, 
but one must always consider whether slight inflammatory appear- 
ances are not covered by this. 

The quantitative effects are in many instances not symmetrical 
in the whole of the radiated area, but are only evident in the parts 
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which are pathologically altered. These appearances have been 
indicated as the selective action of the X-rays, and are to be ex- 
plained solely by the biological properties of the cells concerned. 
With this’ object the hypothesis has been put forward that the 
X-rays with particular ease cause the death of cells of the embryonic 
type and young cells. Allcells which appear after birth are certainly 
younger than their surroundings ; yet they never permit all the 
pathological changes in an embryonic group, which is more power- 
fully affected by the X-rays than normal tissues, to seize upon them. 
Where will the limits be drawn if one should put tuberceulous changes, 
warts, ringworm of the nails, eczema, psoriasis, and many other 
forms on a par with malignant neoplasms consisting of epithelial 
cells ? Certainly these latter forms, from which we first get accus- 
tomed to the expression of embryonic tissue, favour the untenable- 
ness of the theory brought forward, as every radio-therapeutist 
can observe that epitheliomata of mucous membranes are irritated 
into exuberant growth by radiation in the great majority of cases, 
in contrast to epitheliomata of the skin, which, as a rule, are made 
to disappear by similar doses. Indeed, among epitheliomata of 
the skin there are also isolated cases which we can in no respect 
distinguish for the present histologically from the others, but which 
on radiation behave like epitheliomata of mucous membranes, 
that is to say they are not destroyed in a selective fashion. This 
hypothesis does not bring us a single step forward, save only on the 
wrong road. The idea which lies nearest at hand is that the specific 
sensibility of the cells is the important point in the question under 
consideration. The different specific sensibility of each kind of cell 
should not be disputed. It is evidently clear. On the contrary, it 
should be insisted on that this specific sensibility is not connected 
with a special histologically recognisable kind of cell, but depends 
much more on biological and physical properties of the respective 
tissue change. 

The quantitative effects of the X-rays I have already compared 
to certain other sources of irritation.. We now consider the X-rays 
not as something special, but we compare their selective modes of 
action as being analogous to other forms of energy. How often 
does a blow act in a selective destructive manner on a bone as soon 
as the blow takes a definite direction with a definite force. The 
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overlying soft parts do not require to be visibly injured. This 
selective effect of the blow is rendered possible as the soft parts 
are arranged more movably as regards the bones than the bones 
to their neighbours in the skeleton. The muscles can yield to the 
blow within wide limits, the latter only in more limited measure. 
The faradic current acts selectively on the nerves, as they are the 
best conductors for this form of discharge. If the nerve suffers 
in its conducting capacity, then we conclude that the selective 
effect of the current on a disease of the nerve will be slighter. 
Selective action in definite tissues is dependent upon definite physical 
properties of these tissues. Regarding the quantitative effect of the 
X-rays, we have to deal with the quantity of rays absorbed. The 
principle is stated in every text-book that the physical property 
of every material, as well as of every tissue, which conditions its 
absorptive power is its specific weight or specific thickness. This 
law is as old as the X-rays themselves, and yet it has not been up 
till now associated with the doctrine of the specific sensibility of 
the cells for the elucidation of the selective action of the rays in 
such a manner that one may actually once and for all prove how 
far normal tissues differ from one another and from pathological 
tissues, and how far these again differ from one another in their 
specific weight, and how far these differences in themselves suffice 
for an elucidation of a selective action. 

In the first place, I set down in a table the specific weights of 
the normal organs concerned. At the outset one must be quite 
clear that the specific weight of the dead organ is different from 
the organ as it is vn situ and during life. Accordingly, in the follow- 
ing table we are not concerned with absolute values, but solely 
with comparative values between the individual organs. I think 
I have thereby proved that these comparative values possess a 
practical significance, inasmuch as I proved that the differences in 
specific weight of the individual tissues remain pretty nearly the 
same if all tissues are brought under other but yet similar conditions 
which at least approximate in their relation to the conditions 
obtainable in life. I have, that is to say, after the specific weight 
of all organs was as usual determined at 17°5 Celsius, selected 
individual organs for puncture experiment and compared their 
specifie weight at 38° Celsius. Notwithstanding the difference in 
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the varying absolute numbers, these remained from the practical 
point of view as good as equal for the different organs. 

For want of absolute values I therefore turned away from these, 
as I wanted only the useful comparative values for my purpose, 
which I think I have found. More important is another objection 
which I ought to make. If the investigated tissue is not composed 
of the same kind of cells, but as, for example, the small vessels 
present a mixture of tissues, so I received, as long as I investigated 
the organ as a whole, only the average value of the specific weight 
of all the components. If this average value be equal to the special 
weight of the skin, then it is certain that a component possesses at 
least just as great an absorptive capacity as the skin; but if the 
average value is lower, the possibility still exists of a component 
possessing a very high specific weight, but which is not expressed 
in the average number, as it may be covered by other very light com- 
ponents. There exist, moreover, in this connection great technical 
difficulties which I could not up till now overcome. In what follows 
I shall concern myself with those organs which, such as epithelium, 
Iymph glands, and other glandular organs (liver, spleen), and the 
muscular apparatus, are composed of predominantly similar cells. 
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Fıc. 36.—Table giving a survey of the specific weights of various human organs. 


The above table (Fig. 36) gives a survey as to what organs are 
able to absorb most and what least rays of a definite kind. It 
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also supplies in succession the loading capacity for X-rays of in- 
dividual tissues. Leaving out of account bones and cartilage, 
which I only investigated in the new-born, as these organs in adults, 
according to our experiences up to the present, are not influenced, 
we have after this the ovaries, the skin, the epithelium of the tongue, 
the thyroid, the connective tissue, and the mucous membrane of 
the mouth, organs which can absorb the most rays. Since, more- 
over, we have just now determined the specific sensibility of these 
organs, so it is these organs also which we have to take most into 
consideration in the following observations regarding the importance 
of the specific weight. 

If we once accept, which is certainly not correct, the specific 
sensibility of all tissues as being equal, the table would still thus 
only prove that the ovaries when laid bare are more sensitive than 
the skin to the same kind of rays, this is more sensitive in turn than 
the epithelium of the tongue, this is more sensitive again than the 
exposed thyroid, and so on. Even under the supposition of an 
equal specific sensibility, the table cannot indicate the progressive 
sensitiveness of the individual organs in situ. As yet there does not 
exist a means of measuring the radio-sensibility (the specific sensi- 
bility). If, however, we know the absorptive capacity of the cells, 
then only are we enabled to draw conclusions from elinical and 
experimental observations as to the degree of sensibility of the 
individual organs. For this purpose this table is of value. 

In order to be able to determine the radio-sensibility for individual 
subceutaneous organs, I must know how much of the total radiation 
the human skin retains. I dosed a tube according to Sabouraud- 
Noire, and then investigated how much more time the full dose 
required if a piece of dead skin was inserted between the pastille 
and the tube. Naturally I restored the skin to the same size as 
before the excision in this experiment, in order to have the same 
conditions as nearly as possible in situ. The time was nearly 
doubled with the skin inserted between, provided that without 
this filter the human skin absorbed 50 per cent. of the radiation. 

Since I have further observed that after $ full dose of 7:5 Wehnelt 
cessation of the menses oceurs from time to time, likewise cessation 
of hemorrhages, so I am enabled to conclude that the ovaries are 
specifically more sensitive than the normal skin, since they are 
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more severely injured than the skin by a portion of the remaining 
50 per cent. of the radiation, which, as a result of the high speeific 
weight of the ovaries, will be certainly a greater part. 

The behaviour in the case of the skin and the epithelium of the 
tongue, which have almost the same specific weight, is, according 
to my experience, also equal for the same doses of the same kind 
of rays; so that I was unable to discover any difference in the 
radio-sensibility of these two tissues. 

The conditions of the thyroid gland again are different, at least 
if it happens to be somewhat enlarged. Its specific weight was 
not so high as that of the skin in any of the cases investigated. 
Accordingly, it can take up only a fractional portion of the 50 per 
cent. of rays which have passed through the skin, as the greater 
part of the rays passing through, which are most suitable for ab- 
sorption, are already absorbed by the skin. The more powerfully 
penetrating remainder will only be able to be retained in smaller 
quantity, and, in spite of a diminution of the thyroid gland taking 
place, it is consequently really more radio-sensitive than the skin. 
This experience is naturally of importance in practice in connection 
with radiations of the throat, as even complete atrophy of the 
thyroid gland has already been observed. 

Regarding the connective tissue, I must express myself very 
cautiously on account of the small number of cases I have observed 
up to the present. I can merely state that the specific sensibility 
for the connective tissue is not to be disputed. By means of long- 
continued smaller doses (4 full doses for six or seven months), I 
observed a compact connective tissue cord appear in an ulcerated 
lupoid ala nasi. 

Further, I observed in a series of three cases of tuberculous 
glands, in which the connection between the skin surface and the 
gland was established by means of a fistular sinus, that after a few 
radiations the gland was pressed out through the fistular sinus 
and through the fistula in the skin, just like the passage of the head 
at birth. This movement of the gland forwards into the fistular 
sinus I could only explain to myself by an exuberant growth of 
the deep-seated connective tissue. In the same way I might explain 
the appearance of two small bony sequestra from two fistule in 
the thigh after three and five radiations respectively. 
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The mucous membrane of the mouth behaves like the skin. 
In spite of its somewhat smaller specific weight, it appears to be 
somewhat more radio-sensitive. 

I cannot at present make any statement regarding the specific 
sensibility of the remaining organs, except that an influence of 
the usual therapeutic doses on the rest of the investigated normal 
organs has not as yet been observed in man. Still, the difference 
in the specific weight of the ovary at puberty and of this organ 
at the climacterie is interesting. Unfortunately, so small a number 
of testicles at puberty were at my disposal that I could not obtain 
any average figure that would be free from error. The great 
radio-sensibility of the testicle is established, and its exposed position 
permits of its being placed on a par with that of the thyroid gland. 

We must still lay stress on the fact that the specifie weight 
of the smaller blood-vessels as a whole and their radio-sensibility 
stand in a clear disproportion. One knows from the histological 
investigations of Gassmann, from my own observations on skin 
injured by the X-rays, and from clinical observations on radiated 
angiomata, that the small vessels are very favourably influenced. 
From histological observations it appears that the intima is the 
specially sensitive part of the small vessels. The intima must, 
therefore, be specially radio-sensitive or specially capable of absorp- 
tion. If the latter is the case, we must even assume that a specially 
hish specific weight of the intima is covered by a small specific 
weight of the other components of the vessels. The vessels only 
become obliterated if the overlying skin is radiated until it becomes 
slightly atrophied. Accordingly, the intima may possess the same 
radio-sensibility as the epithelium. 

On the whole, a consensus of opinion exists regarding these 
observations in man, and yet experiences derived from animal 
experiment are always taken into account in connection with 
therapeutics. I might prove, therefore, by means of a comparative 
table in an animal experiment on a mouse (puppies and guineapigs 
behave in the same way), that one is here comparing incommensur- 
able magnitudes. 

In small experimental animals the skin is the lightest organ, 
if we neglect the adipose tissue. The skin of a puppy (including 
the subcutaneous connective tissue) absorbs on the average only 
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of the total striking radiation of 75 Wehnelt. Somewhere about 


ala lm 


could, therefore, reach the more deeply-seated organs (in man 
only the half). It comes to pass, therefore, that the radio-sensibility 
of the skin of small experimental animals is far less than in man. 
Guineapigs usually only react with an erythema after twelve or 
more full doses. It must be insisted on that the radio-sensibility 
of the skin in animals varies OO nsroo, 





within far wider limits than in u 
man. In about twenty animals BE: 
experimented on, eighteen be- a 
haved as above mentioned ; on IE s 
the other hand, one actually an 





displayed an erythema after two 
full doses, while the other devel- EL 
oped it after five full doses. 

As a rule, therefore, an aminal 
reacts to 12715 of the full dose of 
the absorbed rays, just as man 
does to 4 full dose of the absorbed 
radiation. The specific sensibility 
is also in the proportion of about 
3,7. lt thus comes to pass that 
the specifically light skin of small 1% 
experimental animals can allow 102 
5 of the radiation to be actually  ror 
absorbed by the deep-seated 1:00 
organs because all of these are 9 
specifically heavier, whereas in Fıc. 37.—Table of specific weights of 
era ante nly gekionel the organs of a mouse. The dotted 


lines specify the corresponding weights 
part of the remaining half of the uFTatn 


radiation can be absorbed by the deeper and specifically lighter 
organs. After what has been said, it is evident that the differ- 
ences which I was able to establish in animals and men in the 
injury, for example, to the liver and spleen, are certainly ex- 
plained by these physical differences of the two objects. I further 
admit that I was able to establish disturbances in the growth 
of bones and important injuries to the liver and spleen in 
experimental animals. No conclusion, however, can be drawn 
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therefrom, on the grounds brought forward, of an analogous 
behaviour in man. I must maintain, of course, only as far as we 
have to deal with therapeutically permissible doses and normal 
organs in man, that the spleen, for example, when affected with 
leucoeythaemia, possesses such a high radio-sensibility that it is 
strongly influenced throughout through the human skin. According 
to my opinion, this, without any doubt, is the case. 

The high specific weight of the placenta and of the eyeball of 
new-born animals is further of interest in this table, if we take in 
connection with it the abortion of pregnant animals by means of 
radiation and the intra-uterine cataract of new-born animals which 
have been radiated. Even if we know nothing further about the 
special radio-sensibility of the placenta and of the eyeball, the 
high specific weight of these organs alone suffices to explain a 
specially high degree of injury in these. 

This digression with regard to animal experiments was necessary 
in order to justify my standpoint, so that I maintain that animal 
experiment is really necessary in order to study the action of the 
X-rays in general; while I maintain, on the other hand, that it is 
wrong on physical and biological grounds to draw conclusions from 
animal experiments as to man. 

Unfortunately, I cannot offer any series of figures regarding 
the absorptive capacity of pathological tissues which are obtained 
from vast material. The patients of the radio-therapeutist are, 
for the most part, such as refuse any kind of instrumental inter- 
ference. Still, the fewin this domain are interesting and instructive. 
Tuberculous glands are similar in specific weight to the normal 
skin; in part they exceed it. This high absorptive capacity of 
these is evidently connected with a high specific sensibility, as it 
is. often astonishing how quickly even deeply seated tuberculous 
glands react to small doses of the rays. 

Many pigmented n&vi possess a very high specific weight up 
to 1'1368. Personal experiences are lacking as to what would 
correspond to the capacity of some of them for being influenced. 
This fact I know from the literature. Metastatic tumours (glandular 
metastases) have sometimes quite a different specific weight to the 
original tumour. For example, in the case of the glandular meta- 
stasis of a sarcoma this was changed from 1'0494 to only 10091. 
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The sarcoma as well as the metastases were entirely refractory to 
the X-rays. Such differences, however, in the specific weight 
render it explainable how it is that sometimes the original tumour 
behaves differently to the radiation, in spite of its similar subeutane- 
ous position, from the glandular metastases, although an equal 
radio-sensibility of these two circumscribed areas is extremely 
probable biologically. 

The experiences in connection with epitheliomata were un- 
fortunate. I had at my disposal a series of absolutely refractory 
epitheliomata. I first denoted them as refractory after they 
remained completely unaffected by frequent radiations up to 12 
full doses in one year, or if they evidently began to grow exu- 
berantly after the usual doses. Altogether epitheliomata of this 
series were in specific weight either the same or under that of the 
muscular apparatus. They also possessed a very small absorptive 
capacity. I was only permitted in two cases of promptly reacting 
epitheliomata, which after the first dose evidently retrogressed, to 
excise them for the sake of comparison. 'The one possessed the 
specific weight of normal skin, the other exceeded it to a slight 
extent. According to clinical experience, we must also state, 
seeing that the majority of epitheliomata are cured without any 
skin reaction, that a higher radio-sensibility is to be attributed 
to epitheliomata than to the normal skin. Under certain circum- 
stances, too small a capacity of the epithelioma for being charged 


 owing to too low a specific weight may completely conceal the 


specific sensibility of the same. 

Just as these uninfluenced epitheliomata of the skin healed up, 
so also did a carcinoma of the tongue which had developed from a 
leucoplakia, and which quickly began to grow exuberantly after 1 
full dose. Its specific weight was 1'0409 at 17°°5 Celsius. 

The practical importance, however, of determining the specific 
weight of the normal and pathologically altered soft parts in man 
lies in quite another direction. After the limits of this variability 
in thiekness have been once determined, the important question 
arises, namely, how far the X-rays are allowed to compel absorption 
inside these limits by reason of change in their rapidity or their 
degree of hardness. To put it otherwise, is it possible by adaptation 
of the aa of hardness to the specific weight of an object to attain 
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a maximum amount of absorption ? In order to settle this question, 
I have taken solutions of sodium chloride of incereasing concentration, 
whose specific weight 
corresponds to that of 
the normal and patho- 
logically altered soft 
parts in man, and have 
radiated these solutions 
in the same number of 
layers simultaneously, 
after I had placed a 
photographie plate 
under these columns of 
sodium chloride (Fig. 
38). : The cylinders 
which contained the 





salt solutions were 
MSN cemented to the photo- 
graphic dish. The dia- 
gram allows of the 
following conclusions 
being drawn as to the 
various degrees of 
blackening without 
further trouble :—— 

1. The stated differ- 
ences ın the specific 
weight of the soft parts 
in man, although they 
only vary between 1'1 
and 1'0, in themselves 
determine important 
differences in the ab- 
sorptive capacity. 

2. The longer (the softer) the radiation the more are the rays 
absorbed in the same thickness of layers by objeets of the same 
specific weight. It is also possible by redueing the rapidity of the 
radiation (by softer radiation) to cause as large a quantity of rays 
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to be absorbed by the specifically lighter tissues as by specifically 
heavier objects and with more rapid (harder) radiations. 

It is important for practice, if a tissue is radio-sensitive, but 
owing to its possessing too small a specific weight it cannot absorb 
a sufficient quantity of rays in order to bring out its radio-sensibility, 


that one must try by 
means of softer radia- 
tion to remedy this de- 
feet in its absorptive 
capacity. In this con- 
nection I shall only give 
one striking example 
from practice (Figs. 39A 
nd 3gR): 

The first picture 
shows an epithelioma 
after it was treated with 
six full doses according 
to Sabouraud-Noire 
withadegree of hardness 
of 7 to 7°5 Wehnelt at 
seven sittings. 
after the skin was not 
grudged a complete rest 
After this 
period the epithelioma 
showed no change of 
any kind. There was 
then delivered on two 
full dose 


according to Sabouraud- 


There- 


of six weeks. 


occasions 4 





Fıg. 38c.—The depth of the layers of the solution 
in all the cylinders is 40 mm. 


The numbers 1 to 6 correspond to the followirg specific weights : 


1=1'0108. 

BSE082778 

3=1:0533. 

4=1:0683 (corresponds approximately to the muscle). 
5=1:0862 ( en ” to the skin). 
6=1°'1000 ( 5 5 to the ovaries). 


In the centre of each of these three circles is a eylinder of dis- 
tilled water as a comparative object. 

In all experiments the amount of the rays was equal to „4; full 
dose according to Sabouraud-Noire. 

In Fig. A the rapidity of radiation (degree of hardness)=7'5 
Wehnelt. 

In Fig. B=2°5 Wehnelt. 

In Fig. c=under 1 Wehnelt. 


Noire in the course of eight days with a degree of hardness of only 


2:5 Wehnelt. 


The second picture (Fig. 396) shows the result 
fourteen days after this radiation. 
injury to the normal surrounding epithelium. 


This result is obtained without 
In the case under 


consideration the diminution in the rapidity of the radiation alone 


produced a change for the better. 


The radio-sensibility previously 


concealed owing to small specific weight has become manifest, 
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If we wish, therefore, a specifically light, badly absorbing tumour 
to take up as many of the rays as possible, we must make the radia- 
tion as slow (soft) as possible. It is necessary for practice to define 
exactly this conception “ as soft as possible.” The following plates 
(Fig. 404 and 40 as well as Fig. 41a and 415), in which salt solu- 
tions of the same specific weight, but of different thickness of layers, 
which is expressed in millimetres, were radiated, show that im- 
portant differences of absorption exist in connection with the 
specific weights which have to be considered in practice of the 
soft parts of the human body in layers of 1 and 6 mm. in thickness. 
These differences will be so much greater the smaller the degree 
of rapidity of the radiation. 

Here we find for the first time an exact limit for the application 
of the X-rays. If, that is to say, a tumour has so small an absorp- 
tive capacity (v.e. so small a specific weight) that it retains in 
sufficient amount only quite slow rays, for example, of 2:5 Wehnelt, 
its thickness, if it is a malignant turmour, should not be more 
than 3 mm. This number is determined purely empirically, for 
where the dose which kills and the dose which paralyses cease, the 
dose which produces irritation begins, and this produces deep down 
exuberant growth in the tumour. This growth, in consequence 
of a slight irritation, is actually the sign of malignaney. In the 
case of benign tumours this irritative effect is not observed. Thus 
in the case of warts and keloids there need be no anxiety whether 
the killing dose is actually sent through the tumour. In the case 
of these tumours a partial death is possible, as with the usual doses 
an increased irritation is not yet produced. 

From this observation we should certainly draw the conclusion 
that for the production of different degrees of our ‘“ quantitative 
effect ” the doses for the different kinds of tissue are different. 
In the determination of the individual doses for the different degrees 
for each individual tissue we are at present instructed by our clinical 
observations. 

From what has been stated it is clear that one must adapt 
the rapidity of radiation to the absorptive power of the tissue in 
cases where a quantitative effect is concerned. It is evident that 
this adaptation has its limits, as the power of penetration diminishes 
along with rapidity of radiation. This modification in the radiation 
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is only possible in the case of the superficial parts, as in the case 
of the subcutaneously situated regions one has always to regard 
the overlying skin as a filter, and as a filter which completely absorbs 
quite slow rays. It is to be observed that the skin absorbs the 
rays suited to its specific weight from the mixture of rays, so that 
only the more rapid rays in reality penetrate to the deep parts. 
These more rapid rays, then, can only be absorbed by a tissue in 
greater quantities in the deep parts if the tissue possesses a higher 
specific weight than the skin. This is assuredly the case with 
individual metastases of carcinomata, as we shall see in the special 
part. As a rule, however, it is not; and therefore we certainly 
see so frequently in practice deep-seated 
malignant tumours becoming exacer- 
bated after the radiation. 

Accordingly, I consider that the use 
of a filter in dermatological cases is not 
indicated. If one wishes to use hard 
rays, then one takes a mixture of rays 
which contains the softer rays only in 
diminishing amount. This is simpler 
than first filtering off the softer radia- 
tion from a medium soft tube. If one 
wishes to deposit a greater amount of 
rays in the deep parts, one obtains this 
better, according to the example of 
Holzknecht and Kienböck, by drawing back the focus farther from 
the skin. By this means the same amount of rays is compressed 
into a smaller space in the deep parts, and one radiates, where 
this is possible, with the skin, which is not exposed every time, 
covered up on different sides. In this way an accumulation of 
the rays in the centre of the radiation is obtained (Fig. 42). 

The quantitative effect is specially employed in those cases in 
which a destruction of cells is concerned, and essentially, therefore, 
in the case of tumours. I have put together in the section on special 
therapeutics what, according to my experience up till now, are the 
most quickly acting doses for the purpose, and the most useful 
degree of rapidity (degree of hardness) for the individual diseases. 
These figures have been obtained purely empirically, on the basis of 
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the observations mentioned, and with the aid of the specific weights 


in individual cases. 


All that we can daily observe, however, in the effects of rays 


is not yet ex- 
plained by this 
quantitative 
effect of the 
X-rays. There 
are, that is to 
say, diseases of 
the skin also 
in which the 
quantity of the 
rays plays a 
subordinate 
röle as com- 
pared with their 
quality. The 
accompanying 
picture. (Fig. 
43A) will afford 
a proof of this. 
The right and 
left hands are 
affected in a 
similar manner 
with ordinary 
psoriasis, as the 
clinical picture 
and the exten- 
sion of the 
efflorescences 


showed. The 
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FıG. 438.—Psoriasis treated with the same quantity, but with 
different quality, with different effect. 


right hand was treated with 4 full dose of 7'5 Wehnelt, the left 
with the same dose, but of only 2:0 Wehnelt. In both cases the 
doses were measured according to Sabouraud-Noire. After ten days 
(Fig. 438) the right hand alone showed healed unpigmented spots, 
while the left displayed no improvement but a further extension 
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of the efflorescences. Still, the left hand, which was not favourably 
affected, must have absorbed more of the slower radiation than the 
right. In this case, therefore, the result obtained does not corre- 
spond with the quantity of rays absorbed, but a smaller amount 
of more rapid radiation has produced a better result than a greater 
quantity of slower rays. In the second picture the position of the 
hands is by mistake different to that in the first, 

The same phenomenon, namely, that an amount of harder 
radiation attains a greater effect than the same amount of softer 
radiation for certain purposes, I was also able to produce experi- 
mentally. If one radiates in a flat, open vessel a mixture of 5 per 
cent. ammonium oxalate and 5 per cent. corrosive sublimate, calomel 
separates out. Schwarz has made use of this property, as already 
mentioned, for his Quantimeter. The amount of the calomel 
separated out, however, does not correspond to the quantity of 
the rays, but to the quantity and quality of these. In Fig. 21 (see 
p. 41) we observe this solution on one occasion radiated with 
+ full dose soft and on another with # full dose hard radiation, 
measured according to Sabouraud-Noir6e, The softer radiation 
has displaced less calomel than the harder one. The change which 
was produced in the Sabouraud-Noire pastille by the radiation 
was equal for both speeds of radiation. Nevertheless Schwarz’s 
fluid must be differently dosed in order to displace the same amount 
of calomel, and in fact the softer radiation must act longer in this 


case than with Sabouraud-Noire. We see, accordingly, that 


different chemical combinations are easily affected differently, by 
different degrees of rapidity of radiation. There is, moreover, 
an optimum speed of radiation for the production of chemical 
changes. 

In practice, likewise, the peculiar phenomenon is observed in 
connection with a great number of skin diseases, that healing always 
results with a low dose, about 4 full dose, of a definite quality of 


radiation, and that in such cases no acceleration of the healing 


is to be obtained by delivering larger doses. On the contrary, 
one may sometimes observe, for example, in individual cases of 
psoriasis which are influenced with difficulty, that by thorough 
systematic trial of different doses of rays an increase in the area 
concerged appears on delivering a full dose. 
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We conclude, besides, from the above-mentioned observation, 
that the result turns out differently in the treatment of symmetrical 
spots in this group of diseases with equal doses of rays of different 
degrees of hardness ; and in fact there are, in my opinion, only 
two possible explanations for the observation that harder rays 
develop a more intensive action when they are absorbed in smaller 
quantity. We may have to do with the same phenomenon which 
we have a little while ago indicated as the quantitative effect, 
but this time in the sense that the effect of the rays does not in the 
first place extend to the pathologically altered cells, but to the 
normal cells, which intervene and are circumjacent, so that it may 
be of importance in strengthening the vital function of these normal 
cells and in facilitating the elimination of the disease processes. 
Moreover, the softer radiation which is more powerfully absorbed 
may then certainly produce a paralysis and frustrate the desired 
result, while the harder radiation which is absorbed in smaller 
amount acts still in a stimulating manner. In order to make 
this behaviour acceptable, one must take for granted that normal 
tissues are more irritable than pathologically altered ones. This 
appears to me very forced. 

I incline, therefore, to the other possibility that we have here 
to do with a peculiar capacity of the X-rays in high degree for 
producing chemical changes. As a matter of course, it is to be 
assumed that a biochemical change of pathological tissue may 
present itself in connection with diseases of the skin, since we know 
of the existence of this change chiefly in quite a few diseases, or 
can guess it, for example, in cases of gouty eczema with deposits of 
salts, in cases of xanthoma and of xanthelasma (accumulation of 
cholesterin-like materials), and in icterie pruritus with bile pig- 
ment, etc. 

Were we to consider this chemical kind of action of the rays, 
it is not at all strange that small doses may produce a great effect, 
for we know that the chemical changes in vitro appear with a variety 
of rapidity with different degrees of hardness, and that a chemical 
change when once produced may diffuse itself for a long time even 
after cessation of the agent which produced it. As, however, we 
do not know the chemical change which is produced in the individual 
case, we are provisionally instructed by a purely empirical groping 
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after the most suitable kind of rays for its production. The fact 
that this search is in every case undertaken by me, according to a 
definite scheme, has, as is clearly indicated in the special therapeutie 
section, already so far yielded a few results, so that individual 
diseases at first refractory have allowed themselves to be brought 
within the range of the influeneing power. This kind of effect I 
might shortly indicate as the “ qualitative effect,” and let it be 
freely regarded as an addition, perhaps as a biochemical alterative. 
Experimentally and in the living subject the harder rays are in 
general more suitable for producing chemical changes than the 
softer rays in similar amounts. It is, however, conceivable on 
purely theoretical grounds that quite definite chemical changes 
should be produced better by means of soft rays. In this connec- 
tion I can only bring forward a single observation. I was able to 
cause disappearance of gouty excresences at two or three sittings by 
means of 4 to 4 full doses of 4 to 5 Wehnelt, while similar doses 
of 7:5 Wehnelt did not produce the same favourable and rapid 
result. Certainly, we had here to deal with different individuals, 
and the after-examination of symmetrical nodules of the same kind 
in the same individual was still possible. This single experience 
is only brought forward in order to open up the way for me to 
decide later from a greater experience in a larger series of separate 
diseases in which of them one’s object can be most quickly achieved 
with smaller doses of softer rays. 


Practical experiences of what has been Hasraled above have ' 


matured the following rules for the therapeutist. 

All cezemas, psoriasis, lichen ruber, and the eczematous, pre- 
mycotic stage of mycosis fungoides are treated with repeated small 
doses (4 full doses), and so that between the first and second third 
eight days actually intervene, and fourteen days between the second 
and last third. Twenty-one days must at least elapse before the 


beginning of the cycle of the next full dose, in order to make certain | 


that an erythema does not appear owing to cumulative eflect, 
in spite of the breaking up of the full dose. We always begin with 
a radiation rapidity of 7 to 7:5 Wehnelt in this group of diseases, 
as this quality of radiation, which has been purely empirically 
determined, is the most suitable for most cases. 

If, after the second third of the first cycle, no improvement 
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appears, we do not increase the dose, but we raise the rapidity 
of radiation up to 8:5 or 9 Wehnelt. In this way, without the 
production of an erythema, we were frequently enabled in the 
beginning to cure refractory conditions. 

The treatment of tumours depends on causing such an amount 
of absorption of rays by the tumour cells as will produce destruction 
of the cells. Here, as a matter of course, only large doses are 
indicated. In the case of benign tumours (keloids, warts, angio- 
mata) it may be taken for granted, as has been stated above, that 
there is no risk in causing the tumour to disappear gradually. It 
is quite different in the case of malignant tumours (epitheliomata, 
carcinomata, sarcomata, and perhaps glanders). 

In this group we must by all means avoid produeing an irritation 
instead of the intended death, as this irritation sometimes leads 
not only to making operable areas inoperable, but may even give 
rise to a surprisingly rapid appearance of metastasis. Any one 
who has once met with a case of cancroid, which has formerly 
for years been quiescent and harmless, but in a few months 
has died after a radiation with X-rays owing to the appearance 
of metastasis, will conceivably find that such cases, in spite of 
their very great rarity, are accented and placed in the fore- 
ground. 

This group of malignant tumours must always, therefore, as 
matter of course, be treated with #, # and, in urgent cases, with 
full dose, and as a matter of fact we commence on 7 to 7'5 Wehnelt 
in these cases. The radiations follow each other after intervals of 
from three to four weeks. If in such cases no evident improvement 
is observed after the first radiation, the case must either be consigned 
to the surgeon, or a further attempt must be made with the same 
large dose, but with a lower degree of hardness down to nearly 2 
Wehnelt. We must, however, bear in mind that in this connection 
such soft rays only produce a death of the tissues of about 2 mm. 


8 


Ar 


in depth. Accordingly, if the use of this kind of slow radiation 


is contraindicated, the case is altogether unsuitable for treatment 
with the X-rays. A phenomenon appears in such a case which 
is known to many radiologists actually from their own experience. 
There appears a depression of the surface, while the deeper parts 
energetically begin to proliferate, so that we soon have before us a 


94 The X-Ray Treatment of Skin Diseases 


tumour which on the whole is increased in size, but is depressed on 
the surface. 

Although in the case of benign tumours this risk does not 
present itself owing to small absorption, yet this experience shows 
that in this case also large doses alone lead to the desired result. 
It proves, in fact, that as a rule benign tumours, with the exception 
of warts, are more difficult to influence than the bulk of malignant 
ones; that is to say, their specific sensibility is less. For example, 
we almost never succeed in bringing about healing of a keloid or of 
an angioma without at the same time causing a distinet atrophy 
of the part itself. It is convenient in this group of tumours, as a 
matter of course, to work with slower radiation (about 5 Wehnelt). 
Benign tumours are, as a matter of fact, more difficult to destroy 
than normal skin, partly on account of lesser radio-sensibility and 
partly on account of too small capacity for absorption. 

Certain forms of tuberculosis of the skin, according to our 
experience up till now, occupy a mean position. They are most 
speedily influenced by # full doses of 5 to 7 Wehnelt. With them 
the radio-sensibility and the power of absorption appear simul- 
taneously to be far greater than in the case of the normal skin. 

These general considerations suffice to indicate that the pro- 
positions in the following special therapeutic portion are not de- 
termined in an arbitrary fashion, but by definite, systematie con- 
siderations. These performances, however, are not sufficient to 
explain all the phenomena. The phenomenon, especially that 
sometimes certain diseases, e.g. carcinomata, and occasionally also 
cases of psoriasis, react better to the X-rays after a preceding 
irritation, is not explained. Naturally in this case either the 
specific radio-sensibility or the absorptive power must be increased, 
but it is not obvious how this influence takes place. I will in this 
connection forego hazarded hypotheses, and only state that the 
kind of irritation is not immaterial. The irritation produced by 
light is not so efficacious as direct preceding high-frequency radia- 
tion. This method of producing sensibility is the only one of which 
I know that actually guarantees distinct acceleration of the cure 
in individual cases. In 1902, Eijkman recommended this com- 
bination of high frequency and X-ray radiation. I have not found 
more definite statements by this author regarding the kind of 
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application of high frequeney. I worked with the vacuum-electrode 
with unipolar radiation until a distinet redness of the skin re- 
sulted. I then immediately combined the X-ray radiation with it. 

At the conclusion 
of this section I must 
once again return to 
the question as to 
whether the time in 
which a definite 
quantity of rays of a 
definite quality is de- 
livered plays a part 
in the production of 
the therapeutic effect. 
Such an admission is 
easily justified theo- 
retically, and also ex- 
periment in vitro 
proves that the length 
of time during which 
a definite quantity of 





FıG. 448, 


radiation acts is not 
immaterial. In Fig. 
44 the first glass 
containing Schwartz’s 
fluid was exposed for 
two minutes to & 
3 full dose; the 
second glass, on 
thezother hand, 
was exposed for 
nine minutes. The 
difference in the 
amount of calomel separated out in the two cases is striking. 

In therapeutics, on the contrary, the two tubes which send 
out into such different skins the same dose of the same radiation, 
bring about completely analogous results in eczema and psoriasis. 
This behaviour will be intelligible if one again observes the two glasses 





FıG. 44». 
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in Fig. 444 after a quarter of an hour. Fig. 448 shows that during 
this period the differences in the two glasses have become adjusted. 
The calomel has sunk to the bottom. That is to say, equal amounts 
of energy have produced a chemical change in a varyingly longer 
time which at the commencement of the period of activity was 
proportional, but was equalised in the shortest time after the 
cessation of activity. In any case stress is to be laid on the fact 
that, from the practical standpoint, the shorter the time, the easier 
an error in the dosage. With fractions of a second an accurate 
dosage is impossible. From this point of view “ moment-treat- 
ment ” is to be advised against. 








SPECIAE THERAPEUTIES 


A Division of skin diseases according to etiological or morphological 
standpoints is as yet impossible for the whole of these affeetions, 
and is only available for individual groups. In what follows I have 
put together groups of diseases which, from the therapeutic stand- 
point, may be discussed in common. What concerns the whole 
group in common is always discussed first, and the partieulars 
(especially the prognosis) relating to the individual forms of disease 
are given. Nevertheless it will be easy to find out any special 
disease by use of the index. 


GROUP 


To this group belong those diseases which, according to ex- 
perience, are readily cured with small doses as soon as the proper 
quality of radiation is selected for these doses (qualitative effect). 

Type of Treatment. The rays are delivered with a speed 
of 7:0 to 7:5 Wehnelt in one-third doses, according to Sabouraud- 
Noire. The full dose is measured out, “ Tint B’” according to 
Sabouraud-Noire, under observation of the milliamperemeter and 
parallel spark-gap, and is then radiated under exactly the same 
conditions for only one-third of the requisite time at the proper 
. distance. The second third is delivered eight days after the first, 
and the last third fourteen days after the second. Thereupon 
the cycle of the first full dose is concluded, and in the event of 
a further cycle becoming necessary this ought to follow at the 
soonest after an interval of twenty-one days. This is the extreme 
limit, up to which the appearance of reddening is observed after 
the last dose. 

If, nevertheless, a redness once makes its appearance with this 
dosage, which is only possible as the result of inexact work or 


dosage pastilles which have become bad, then one must wait for 
A 
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the disappearance of the redness (often three or four weeks) and 
then for three weeks longer before attempting to radiate anew. 
One has here to reckon with a skin which has become hypersensitive. 
If a redness does not make its appearance, then, as stated, one must 
not continue the radiations ad infinitum in the same measure, 
but must allow a longer interval of about two months to elapse 
after perhaps a delivery on three occasions of the cycle of complete 
full doses. 

In this group during the first cycle only the specially sensitive 
parts are covered (ovaries and testicles) ; during the later cycles 
we are naturally more careful to cover up all the area which must 
not be included in the radiation. 

Modification.—If after the first two-thirds no improvement 
is to be seen, one does not employ a larger dose, but continues 


to employ the scheme of 4 doses already given, Scheme I.; we 


employ,however, a harder Gulib of radiation (more rapid nadiation)) 
and as a matter of fact up to 8'5 and 9 Wehnelt. Up to the present 


we have not been able to observe that the result with this degree 


of hardness was increased. "The reason why we do not from the first 
select the rapid radiation of 8 to 9 Wehnelt once for all for this 
group is this, that up to the present we achieved our object more 
speedily with radiations of 7 to 7:5 Wehnelt in cases which were 
nor refractory. 

To this group in the first place a 


ECZEMA.—-As was to be expected, the cure of eczema by means 
of the X-rays does not protect against recurrences. These may even 
appear in skin which has been rendered atrophic by the X-rays. 
This is for us a further reason for not pushing the radiation to this 
degree of reaction. The radiotherapeutist mostly sees eczemas for 
the first time when they have entered upon the chronic stage. 


Before introducing radiotherapy, if the localisation of the disease 


on the face and hands makes it appear to be contraindicated for 
individual patients, I maintain that it is allowable at first to try 
treatment by means of ointments. This method is cheaper, and old 
experience teaches us that no sequel® are to be feared, whereas the 
X-rays in this region are always producing fresh surprises. It is 
generally recognised that eczema may be a very distressing and 
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painful disease for the patient ; and in these cases, when treatment 
by means of ointments fails, radiotherapy appears to be the very 
thing. Recurrences, as a rule, are not more difficult to treat than 
the original disease. There are no other grounds against the 
radiation of cases of eczema in the acute stage than those already 
alleged. In cases where I have practised it discendı causa, 
the result was 
entirely grati- 
fying. 

As all ecze- 
mas do not 
react equally 
well to the 
X-rays, a con- 


individual types 
with reference 
to the prognosis 
is of import- 
ance. 
Nummular 
Eczema.— This 
is the sharply 
eircumscribed, 
peripherally 
progressive 
form of the 
disease, which 
at once reminds 
one of a disease | 
due to fungi, but in which no fungi are found. This form is 
a very favourable field for radiotherapy. The picture (Figs. 45A 
and 458) shows the result of radiation after the delivery of a 
single 4 dose. A recurrence has not taken place as long as I 
have had the case under observation, that is for three-fourths 
of a year. I consider this rapid cure to be a frequent one, and 
therefore I have figured the case, although I have endeavoured 
to entirely discard so-called reputed cases and rather to lay 





FrG. 454.—Numnular Eezema. 








FıG. 45B.—The same after delivery of & full dose. 
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stress on the typical course and the possible diffieulties in 
treatment. 

Occupational Eczema frequently offers a somewhat stubborn 
resistance to treatment. My observations have chiefly extended 
to eczema produced by plaster of Paris, furniture polish, oily in- 
unctions, soaps, and caustic alkalis, as well as by different chemicals 
in the case of chemists, and by disinfectants in the case of nurses 
and medical men, also to the eczemas of the hand and forearm in 
waiters, which apparently are produced by beer on the skin already 
irritated by washing. In common regarding these eczemas it 
may be said that those on the back of the hand are sooner benefited 
than those on the palm. Every injurious agent appears to be able 





FıG. 464. FiG. 46B. 
Washerwoman’s Eczema. 


to produce cases which are more easily influenced and those which 
are with greater difficulty affected. From my own collection of 
cases I have gathered the impression that only the eczemas pro- 
duced by oily inunctions are more difficult to influence. These 
eczemas seldom require less than a whole cycle of full doses, but 
also sometimes three full-dose cycles, and in rare instances even 
more in order to bring about a cure. The first figure (Fig. 464 and 


B) shows a washerwoman’s eczema from this group which was cured 


after the first cycle of 75 Wehnelt. The second figure (Fig. 47A 
and B) depicts an eczema due to oily inunctions which was cured 
after the third cycle, but since then, during the course of two years, 
always recurred again on the most varying spots on the hand. 
This is to be explained by the fact that the patient cannot make 
up his mind to give up his occupation on account of the eczema. 
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The cure of the 
slisht recurrences 
now results mostly 
with one cycle. The 
third case (Fig. 48) 
relates to the palm 
of a chemist’s hand. 

This eczema was 
completely refrac- 
tory to treatment 
with ointments. The 
horny layer was 
greatly thickened 
and fissured, and 
partially shed in an 
irregular fashion. 
The exposed epith- 
elium was weeping, 
and showed blebs 
here and there. The 
cure (this pieture is 
wrong) appeared 
after a cycle of 75 
Wehnelt, and the 
condition has not re- 
curred since three 
months, although 
the patient has once 
more resumed his 
occupation. 

I was able to do 
without the simul- 
taneous use of oint- 
ments in these forms 
of eczema. In the 
cases in which I tried 
them exceptionally, 


I got rather the im- Fıe. 478.—Eezema due to oily inunctions, 





FiG. 47A. 





102 The X-Ray Treatment of Skin Diseases 


pression of a retardation in the cure. In palmar eczemas which 
require more than one cycle for their recovery, one sometimes 
observed that the skin is extraordinarily dry and easily cracked, 
with or without fissures, while the true cezematous condition iS 
still not completely cured. At this stage I leave off the radiation 
with X-rays, and endeavour to combat the brittleness of the skin 
by means of a 1 to 2 per cent. ointment of salicylic acid with 
vaseline as a basis. Any existing fissures I cover over with 
American indiarubber plaster. Only if the eczema evidently 
becomes worse again do I resume the X-ray treatment after an 
interval of from six to eight weeks. 

Simultaneous treatment by means of ointments is not advisable, 
as possible irritation 
from ointments and 
the X-rays are not to 
be distinguished, and I 
remark here once more 
that it is often in itself 
difficult to distinguish 
whether the remains of 
the eczema or in reality 
the peculiar, hyper- 
keratotic form of re- 
‚action described above 
is present. Here the 
painful sensation is the distinguishing feature. The patient is able 
to distinguish throughout the pain duc to the reaction from the 
iteching pain of the eczema. 

Only in isolated cases (in washerwoman’s eczema) had I the 
impression that a gradual process of hardening of the skin took place 
with the X-ray treatment, so that recurrences were rarer. In one 
case they did not appear for even a year and a half, and at times 
did not reappear. | 

The acute forms of dermatitis which sometimes occur in many 
trades (satinwood and japan-workers, and gardeners [Primula 
sinensis and obconica]) really depend on idiosyncrasies. The 
cause having been discovered, the disease in this case is easily 
extinguished by mild, palliative treatment (poultices, ointments), 





Fıs. 48.—Eezema in a chemist. 


(The picture was taken after healing.) 
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mostly without its passing into a chronic stage, so that X-ray 
treatment is not indicated here. If, on this basis, a chronic eczema 
should once result, as it certainly does in the case of japan-workers, 
then there exists no contraindication for X-ray treatment. An 
avoidance of recurrences, however, can only be obtained by warding 
off injury. 

Horny Eczema of the Hands, to speak particularly, presents 
no basis. It is a hyperkeratosis associated with the different kinds 
of phenomena of inflammation. X-ray treatment is indicated 
by all means, and the same as in trades eczema. 

On this occasion I might only briefly remark that in all these 
eczemas, if they are unilateral, tertiary syphilis must always be 
excluded first. Even if the kind of trade explains a unilateral 
appearance, caution is necessary. From the appearance alone 
it may be diffieult in individual cases even for experienced persons 
to establish a definite diagnosis. The frequently difficult differen- 
tial diagnosis from atypical forms of psoriasis is practically of 
little importance as the therapeutic measures do not depend on 
this. | 

Chronice Suppurative Acrodermatitis (Hallopeau) is really a 
rare disease, at least it is seldom diagnosed. Its behaviour to the 
X-rays, however, justifies a closer consideration of it. In the 
“Krankheiten der Haut” by Neisser and Jadassohn (Handbuch 
der prakt. Medizin, by Epstein and Schwalbe, III. 2. p. 101) will 
be found the following description in connection with tradea 
eczema :— | 

“In this connection I may best mention the diseases com- 
prehended under the term acrodermatitis, which are distinguished 
by their localisation on the terminal phalanges of the extremities 
and their continued recurrences. They do not always appear in a 
typical eczematous form, often at one time as desquamating, at 
another as vesicular and pustular processes, and are often accom- 
panied by disturbances of growth and loss of the nails. There is 
associated with this a sharp, burning pruritus. Now and then 
the eruption does not remain confined to the finger or to both 
hands and feet, but affects larger areas of the body. French 
and English authors conceive of the affection as the result of 
vasomotor and trophic disturbances. It is often associated with 
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definite periods of the year. The prognosis is, on the whole, un- 
favourable, as the disease presents marked resistance to all 
tentative treatment.’’! 

The X-rays possess 
a directly specific in- 
fluence upon this 
disease, which other- 
wise it is very diffieult 
to affect, as Hallopeau 
actually mentions. 
Last year I treated 
two cases of this 
disease, both of which 
showed a remarkable 
improvement after the 
first sitting (4 full dose 
of 7:5 Wehnelt). The 
first case had existed 
for several years, and 
had defied every form 
of medicinal treat- 
ment. The treatment 
up to the removal of 
the last symptoms 
necessitated: six sit- 
tings according to the 
usual scheme. Since 
that time over a year 
has passed without a 
recurrence appearing 
on the hands. The 
second case (Fig. 49a, 
'B, 6, D), after two 





Fit. 49A. 


1 Vide Hallopeau, * Les 
acrodermatitis continues,’ 
Revue gener. de clinique et 
de therapeutique, February 
12, 1898; referred to in Ann. 
de Dermat., 1898, p. 818; also 
FıG. 49». Traite pratigque, p. 838. 
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years of careful, definite dermatological treatment, still remained 
without the appearance of improvement. In this case the first cure 


promptly followed 
after one cycle. 
After nearly three 
months there ap- 
peared on the 
thenar eminence 
vesicles about the 
size of a pin’s 
head, which were 
removed at one 
Siluelnierss Sllhrzere 
months later the 
patient left Berlin 
without the re- 
appearance of a 
recurrence. 
Seborrhe@ic 
Eczema oi the 
Head. — This con- 
dition necessitates 
a modification of 
the treatment on 
account of the 
threatening 
falling-out of the 
hair. Only two 4 
doses are de- 
livered, and these 
not at an interval 
of eight, but of 
fourteen days. 
Then follows the 
three-weekly in- 





FıG. 496. 





Fıe. 49». 


terval. In this case radiation does not affeet more than treat- 


ment by means 


of ointments,—that is to say, the easily 


influenced cases also react to the X-rays, while in the forms 
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which are entirely refractory to medicinal treatment the im- 
provement with the X-rays is a doubtful affair, as with longer 
continued treatment the falling-out of the hair still always threatens. 
As an example of such a refractory case I cite one of seborrheie 
eczema of the head which was so similar to a mycotic eczema that 
the diagnosis of seborrh@a was first determined after repeated 
mieroscopic and cultural examinations. Treatment with ointments 
for months was completely without result. Preceding X-ray epil- 
ation did not achieve the object desired. At the urgent request of 
the patient we continued the radiation until atrophy of the scalp 
was produced, and in spite of this even now recurrences still appear 
at the margins of the atrophied portions. Even if such cases are 
really isolated ones, still the question appears to be justified as to 
whether radiotherapy offers advantages worth mentioning over 
against treatment with ointments in this disease. 

Seborrh@eic Eczema of the Body. — Both the psoriasis - like 
form and the intertriginous eczema in a seborrheice skin afford 
a favourable field for radiation. According to the usual scheme, in 
my experience, good results were obtained in these cases with two 
or three sittings. We are able to recognise here an improvement 
over the treatment by means of ointments. Recurrences, however, 
are the rule even with radiotherapy. 

Seborrhoea Oleosa of the Face is sure to be improved in individual 
cases even with small doses of the X-rays (Schmidt). An attempt 
in accordance with our scheme may also be admitted. If, however, 
the result does not promptly appear after the first eycle, then the 
disease is so immaterial that every form of non-indifferent treat- 
ment should in no case be continued for a longer period. We are 
compelled, however, to deal with a paralysis or even a disturbance 
of the sebaceous glands, whose radiosensibility we do not accurately 
know, but the frequent diffieulty of influeneing which we have 
learnt to know from rhinophyma. 

Perianal and Perivulvar Eczema react most promptly so far 
as the pruritus is concerned. This antipruritic effect, however, 
is mostly a transitory one. Frequently very long-continued treat- 
ment is necessary to effect a definite cure in this form of eczema. 
For these cases I might call to mind the rule to increase the degree 
of hardness after the first or second ineffectual sitting, and not to 
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increase the dose. It is useless to deliver large doses in such cases. 
The following case may serve as a proof of this. A perivulvar 
eczema with indurated papules was radiated for nine months 
according to our scheme. 'Thereupon temporary improvement 
and temporary cessation of the itching ensued, but between the 
menstrual periods frequent acute exacerbations were observed. As 
the patient suffered severely from the pruritus the scheme was 
departed from, and she was on one occasion radiated until a slight 
reaction was produced. The reaction appeared about fourteen 
days after the radiation. 'The pruritus was replaced by a burning 
sensation, which was felt to be distinctly unpleasant. Then there 
was an interval of about three months in which an objective and 
subjective improvement could be reported, so that we thought a 
cure had been effected. A month later the patient displayed a 
sharp recurrence in the old expanse, only the eczema was now 
complicated by a distinet appearance of teleangiectases owing to 
an X-ray atrophy which supervened, so that we must entirely 
forego the earlier least transitory small doses which act well. 

I have referred to this case in detail, although I have also seen 
cases favourably influenced as I have, on the whole, the impression 
that only the milder cases and those otherwise likely to be favourably 
influenced are suitable for X-ray radiations. I was able, however, 
to influence very favourably cases of perianal eczema which were 


refractory to X-ray radiations, because I set up slight mild reactions 


(with the surrounding parts covered up), and on the appearance 
of the reaction applied chrysarobin in strong dilutions (1: 1000 to 
1:500 or 1:100 in traumaticin! or zinc paste). By frequent 
repetition of this procedure I have even seen cures appear in cases 
which were quite antiquated. | 
Since, according to my conviction, there is therefore a better 
and absolutely sure method, I consider that the X-ray treatment 
is not the ideal remedy for serious cases. Where X-ray radiation 
is employed, in the case of younger men, a careful covering of the 
scrotum should never be omitted in any case. The knee-elbow 
position is often more convenient than the dorsal position with the 
legs stretched out. When using iron knee-supports it is specially 
to be observed that the conducting wires are not brought into 


! Guttapercha dissolved in chloroform. 
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proximity to these. Asa rule it is sufficient to draw the wires by 
means of a string away from the metal parts. 

In cases of vulvar eczema, even in younger individuals, one 
always thinks of diabetes, especially if the urethral orifice is pre- 
cisely in the centre of a reddened, infiltrated surface. In cases of 
very obstinate anal eczema in little children, I have not been afraid 
of radiotherapy after worms and digestive disturbances were excluded 
as causal factors. As experiences in this field are few, I have, as a 
precaution, only employed # full doses of 75 Wehnelt, and the 
eczema disappeared in one case after a single sitting, and in another 
after two sittings which I undertook at an interval of fourteen days. 

Chronic Circumscribed Neurodermatitis (Lichen Vidal) often 
reacts well to the typical treatment, so that an attempt with radio- 
therapy is always rightly permitted. In this disease alone, in 
contradistinetion to other forms of eczema, recurrences are per- 
manently more difficult to influence, and in individual cases become 
at length quite refractory to radiation. In such cases I have modified 
the dose and degree of hardness in every direction, but all to no 
purpose. In these exceptional cases, accordingly, I maintain 
that it is quite a mistake to push the X-ray treatment. As an 
ultima ratio a weak pyrogallol-traumaticin solution (1:1000 to 
1:100) has rendered me good service in cases of this kind. A 
flexible protective dressing with a solution of mastich (Helfenberg), 
which is kept well in position sometimes for fourteen days, is often 
of advantage in this connection. | 

Chronic Disseminated Neurodermatitis is, on the whole, really 
always favourably affected ; but one must not expect a rapid cure. 
Therefore, in this case, it is advisable from the outset to allow 
intervals of five to eight weeks to elapse between the greater cycles. 
The case which is depieted (Fig. 504 and B) should be regarded as a 
very extensive one (neck, arms, legs), but not as a specially refraetory 
case, rather as a typical one. The eczema had existed for nearly 
eight years. It showed a permanently severe pruritus, and treat- 
ment had produced no lasting benefit. Treatment was continued 
for nearly a year and a half with a few longer intervals. During 
this period, however, only 22 radiations were undertaken. The 
original frequent recurrences became always less frequent and 
more insignificant by this means. The preliminary cure has 
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appeared throughout, and continues up to the present for nearly 
seven months without recurrence. 

Chronic Warty Neurodermatitis is not a very frequent condition. 
The disease for the most part is limited to the leg, but I have also 
seenit on the trunk. It consists of circumscribed plaques with only 
a few eircular effllorescences. However, it is for the most part 
arranged in cord-like fashion. 'The similarity of this form to 





Erg 50%. 





Fıe. 50eB.—Chronic disseminated neurodermatitis. 


lichen ruber verrucosus may be so great that histological exami- 
tion only enables the diagnosis to be made certain. Such an 
examination in fact is indicated. I cannot as yet determine 
whether this disease is preferably treated by the X-rays or by 
ointments. It is certain, however, that this disease is favourably 
affected by ointment dressings. Individual cases appear to be 
very refractory to X-ray treatment. A case of this is referred to 
in the literature as one of lichen ruber verrucosus which had been 
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cured. I had the opportunity of examining the case some years 
later. The disease once more recurred in cord-like form. Histo- 
logically it was certainly a case of warty neurodermatitis. It could 
be exclusively diagnosed from the more severe types of X-ray 
atrophy so that the disease must needs be intensively treated. 
In this case I even propose, if the usual method of treatment does 
not show evident and rapid improvement, that we should not be 
desirous of enforcing it by means of radiations. 

Hebra’s Prurigo is a disease which it is frequently difficult to 
influence by means of medicinal treatment. It is one which begins 
in childhood. As I naturally come to possess only refractory cases 
in pzsdiatric practice for treatment, I ought to assent to the 
other favourable experiences obtained in spite of a small number 
of personal cases. Not until after I had been convinced that 
experiences of experiments on the young animal are not to be 
applied to the child, have I even in little children up to two years 
of age, employed radiations, and actually up to 4 doses of 75 
Wehnelt as in adults. I have, however, after two radiations always 
allowed intervals of at least three weeks to intervene. Up to the 
present the result appeared to be entirely satisfactory, but I cannot 
make any statement regarding the duration of the cure from my 
own experience. The frequency of recurrences is repeatedly an- 
nounced in the literature. All the same, even the anti-pruritic 


effect lasting for from four to six weeks, which I have myself 


observed, is a gain which is not to be lightly esteemed. 

Acne Vulgaris and Rosacea.— Against the X-ray treatment of 
these conditions I have the same scruples as have been brought 
forward in connection with seborrh&a oleosa of the face. In 
fact, I have myself seen inflammatory infiltrations retrogress, and 
improvement take place in this way. Such a result, however, 
may be usually attained by other means, and is not to be indicated 
as a cure. A destruction of the sebaceous glands would first make 
the cure a permanent one, and it is very questionable as to how the 
skin would behave towards the doses necessary for this purpose, 
as there are cases, and the picture (Fig. 5l) shows such a case, in 
which I gave for nine months the most varied qualities in 4 and 3 
full doses at the shortest intervals of time that were allowable, 
and which finally on one occasion I radiated until erythema was 
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produced. I think in this case that, although no permanent 
injury occurred, the permissible limits were overstepped. Im- 
provement has not taken place, and the sebaceous glands were not 
destroyed. The treatment was broken off, as I did not consider it 
permissible to produce an intentional atrophy of the face on account 
of the inclination of skin damaged by the X-rays to malignant 
neoplasms at the 
exposed spots. 
Besides, it is very 
questionable 
which is cosmetic- 
ally better, an 
atrophy produced 
by the X-rays or 
an acne Tosacea. 
Non-Parasitic 
Sycosis behaves 
very diversely 
towards radia- 
tions. I treat all 
these cases accord- 
ing to the given 
scheme of 4 doses. 
Quite the majority 
of cases are favour- 
ably influenced by 
this method, and 
are partially cured 


after two or three 


eyeles. In cases Fıg. 51.—Acne rosacea treated for nine months by means of 
x tlıe X-rays without any result. 





which do not re- 

act to this method, it is convenient to try X-ray epilation by 
means of # full dose. I would advise against it, as I have even 
repeatedly epilated cases of this kind, and used disinfeetants 
at the same time without obtaining a cure. I have radiated one 
case even the length of producing slight atrophy and permanent 
loss of hair with the same negative result. On the contrary, I was 
able to record an improvement in individual exceptionally obstinate 
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cases if 1 combined high-frequency treatment (unipolar vacuum 
eleetrode) and radiation. I might, therefore, propose the following 
treatment for this disease which is frequently so obstinate. If 
no improvement appears after the first sitting (4), then one selects 
for the second a harder radiation (8 Wehnelt), and eombines it 
with high-frequency treatment. The treatment is continued ac- 
cording to the scheme up to the close of the second, at most the 
third, cycle. If, after this, cure is not nearly completed, then the 
case on the whole is not suited to radiotherapy. The chances of 
obtaining by means of epilation doses what is not obtained in the 
manner stated, are extraordinarily slight. 

Superficial Ringworm of the Beard.—I treat this condition 
exactly like non-parasitice sycosis, and have observed very favourable 
results in the cases treated even without epilation. As it is proved 
that the X-rays do not kill the fungus, I consider that these cases 
demonstrate the fact that the nutrient medium for the fungus is 
damaged by means of the radiation (cf. favus of the nails). 

Deep Ringworm (Kerion Celsi).—I do not treat this condition 
any longer with X-rays. A simultaneous palliative treatment, 
namely, opening up of the abscess, softening and disinfecting the 
diseased spots by means of warm sublimate compresses and aleo- 
holie sublimate dressings, is always in the interest of the patients. 
Moreover, I was able to convince myself in individual cases that 
the cure is reached by this means in the same time whether the 
case is simultaneously radiated or not. 

Ichthyosis is sparingly referred to in the literature, and is 
indicated as being little influenced. Personal experience is lacking. 
Still, I might mention eczemas occurring on slightly ichthyotic 
skins in children which are frequently diffiicult to treat. "These 
eczemas are frequently favourably affected if one can, by means of 
light treatment (Axmann), induce in the skin two or three times a 
slight reaction (uviol-, quartzlamp). Frequently in this way 
the previously inert treatment by means of ointments will lead 


to the desired object. In cases which are quite obstinate an 


X-ray treatment is to be attempted according to the scheme after 
this preliminary treatment. 

Hereditary Bullous Epidermolysis.— Ihe improvement in two 
cases referred to in the literature was, as I have experienced, only 
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a transitory one. In further attempts I would propose here also the 
employment of our scheme of 3 doses. 

Menstrual Eezema.— This condition I have only once treated. 
I merely report this single case, therefore, because it proves that 
even purely symptomatic eczemas may be improved by means of 
radiation, a fact which is important as an analogy for other 
diseases not included as yet in the sphere of our treatment, such 
as herpes gestationis and other forms of dermatitis herpetiformis 
(Duhring;). 

The menstrual eczema was limited to the hands and forearms, 
with characteristically dry, reddened skin containing enclosed 
vesicles which were frequently scratched open. During the 
menstrual period urticarial efflorescences appeared in addition 
with burning pains. A few days later the number of the vesieles 
was increased. Still I was unable to ascertain a transformation 
of urticarial efflorescences inte vesicles. These appearances 
occurred regularly if the case was not treated with the X-rays. 
After one or two sittings of the typical kind, on the other hand, 
the eczema and the pains disappeared, and remained sometimes 
even at the next menstrual period so insignificant that the treat- 
ment could be suspended. The appearances presented themselves 
during the course of two years. Now, after putting the uterus in 
proper position, as the dysmenorrh&a has been removed, the 
eczema has not appeared. 

Erythema Exudativum Multiforme and Erythema Nodosum.— 
I have occasionally treated such cases in the typical manner. 
Naturally I have mostly not proceeded beyond the first sitting. 
This corresponds with the time in which these diseases as a rule are 
also spontaneously cured. Il even lay no stress at all on the removal 
of pains which in themselves are often unimportant. These diseases 
are, in fact, only in quite rare chronic cases in general fit for radia- 
tion; and experience fails me regarding the behaviour of such 
cases. 

Lichen Ruber Planus and Verrucosus.— These diseases I treat, 
according to older favourable experience, generally with arsenic, 
ointments and hydrotherapeutic measures. Accordingly, my experi- 
ence, with one exception, extends only to refractory cases, and 
such = showed pronounced intolerance for arsenic. | 
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Lichen ruber planus in the disseminated form reacted promptly 
to radiation according to the scheme, but not rapidly. Three 
or four cycles were often necessary, and yet I even observed 
efllorescences disappearing completely after one cycle. In the case 
of the eircular varieties the behaviour was essentially different, and 
in those forms which were confluent with large plaques. In these 
cases the pruritic irritation certainly abated, and yet in one case 
which was still in the eruption stage I was able to observe no change 


whatever in the efflorescences after three cycles of the kind already _ 


described. On the contrary, the parts which were radiated had 
developed even more than the control portion which was not treated. 
Even with 3 full doses at intervals of fourteen days I was unable 
to observe any change. Indeed, in this case, the treatment was 
stopped after three months, so that this is no counter-evidence 
against the favourable statements made in the literature. From 
this case I merely draw the conclusion that only the typical dis- 
seminated cases should be treated according to the scheme already 
referred to, and that, on the contrary, the method of treatment 
which is described under warty tuberculosis of the cuticle would 
be tentatively better made use of in the confluent and hyper- 
keratotic varieties. The cases are derived from the period at 
which I did not as yet combine radiation with high-frequeney 
treatment in refractory cases. According to my present experi- 
ences in other diseases, I would advise a preliminary treatment 
with a five to ten minutes unipolar vacuum electrode, and as soon 
as an evident hyperamia was produced to combine it with radiation 
according to Scheme I. 

Psoriasis Vulgaris is eminently suited for radiation with the 
exception of individual cases, but, in spite of this, the disease does 
not cease to be a crux medicorum, as this treatment even does not 
protect against recurrences. The cleanliness of the method affords 


us the face, head, and hands as being from the outset the most 


suitable localities for X-ray treatment. Interferences with occupa- 
tion, which are quite unavoidable under treatment of these parts 
with ointments, at once disappear. In this respect radiotherapy 
is a positive and real advance. According to my experience, it 
may be generally stated that the quite acute and the old cases 
with small eireumscribed areas up to the size of a halfpenny (psoriasis 
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guttata) are especially favourable. These areas often disappear 


completely after single 4 doses of 7 to 8 Wehnelt. Such a case is 


depicted in Fig. 524 
and B. 

The radiotherapy 
of such cases as have 
become quite acutely 
generalised through 
the irritation of 
ointments usually 
make an equally 
good impression on 
the physician and 
the patient, and that 
too often a surpris- 
ing one. Even older 
areas usually retro- 





gress distinctly after 
the first eycle, pre- Fıc. 524.— Psoriasis vulgaris of acute onset with small 
sent few scales, and j circumscribed areas. 
heal up completely 
with further treat- 
ment usually in the 
course of the second 
or third cycle (cf. 
Fig. 53A and B). 
The localisation 
of the disease to the 
hairy scalp, the 
finger-nails, and the 
penis requires special 
discussion as regards 
the treatment. 


In the case of the 


hairy scalp, I allow Fıs. 528.— The same an Ei a single radiation with 
4 full dose. 





an interval of three 
weeks to elapse after the second third. In most of these cases the 
first two sittings suffice for the removal of the circumscribed areas ; 
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but even in obstinate cases I have not noticed falling out of the hair 
with this result. I have seen efflorescences on the penis, which even 
resisted every kind of treatment with ointments for a year, retro- 
sress or completely disappear as a rule after the first third. The 
penis is drawn through a large fitting hole in a lead plate, and is 
so fixed with plaster that the diseased spot lies exactly under the 
focus. Of course it is often necessary to radiate from different 
sides. This can be managed without apprehension at the same 
sitting according to our scheme. I have never seen any damage 





The same cured after the 
elbows. second cycle of Scheme I. 


Fıs. 53A.—Oid psoriasis of the Fıc. 532. 





to the corpora cavernosa or an added effect of the rays thereby 
produced so that they also affect the spots which appear on the 
opposite side. 

Psoriasis of the finger-nails, like all diseases of the nails, is, as 
a rule, very difficult to influence. Only it is to be insisted on that 
even here our type of treatment leads to the attainment of our 
object, without the nails being shed. In order to prevent radiation 
of the nails being continued ad infinitum, I have formulated for 
myself the rule always’ after the second cycle to see whether the nail 
grows smoothly again, and whether the hyperkeratosis of the nail- 
groove, which is frequently present, disappears. If this is the case, 
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I quietly wait for the further events, and then begin to radiate 
again if the well-known punctiform hollows appear on the lunula. 

The behaviour of refractory cases, which are very rare, is very 
interesting. Up till now I have not seen individual plaques which 
withstood the treatment from the outset. Still I do not doubt 
but that such cases exist. On the other hand, I have seen, in 
individual extensive cases, which on the whole reacted promptly, 
a few plaques of the size of a halfpenny piece up to that of the palm 
of the hand remain which were completely refractory to radiation. 
It was strange that these refractory areas were always on the 
trunk, while the spots of election, elbows and knees, which are 
often diffieult to influence with ointments, never presented special 
diffieulties.t When, in these cases, even an increase in degree 
of hardness of the radiation was tried without effect, I went on to 
the delivery of larger doses, and in such a manner that I radiated 
a few of the areas which were as much as possible of the same 
kind, while the others were left untreated as a control. The 
areas remained unaffected on radiating with 3 doses of 7 and 9 
Wehnelt. With 2, # and 1 doses of this degree of hardness marked 
pigmentation of the surrounding normal skin appeared, which I 
had radiated at the same time to an extent of about 2 to 3 cms. 
After a few days the plaques had extended over the whole of the 
radiated surface, and were quite sharply healed at the edges of 
the covered area. The unradiated control areas showed no change 
of any kind. These observations teach s that psoriasis, which 
is refractory to our normal type of radiation, does not even react 
to larger’ doses ; and further, that we can even induce an irritation 
of the skin with X-rays which, like other irritations, produces an 
increase in the areas. 

Even the assistance of high-frequency currents in one of these 
cases was only able to produce a transitory diminution. 

I am well aware that refractory cases are rare. It is certain, 
moreover, from the peculiarity of my material, that 10 per cent. 


1 I cannot give an explanation of the phenomenon, which may therefore be 
generalised, that everywhere where the diseased skin closely overlies the bones (head, 


elbow, back of the hand, knee, tibia) it reacts somewhat better than that at the thicker _ 


substrata of the soft parts. Secondary radiation at all events cannot be made respons- 
ible for this, as it is so much the more sparing, the higher the specific weight of the 
medium. 
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of the refractory cases deceived us during the last year ; but it is 
certainly found by other therapeutists that they only get selected 
refractory cases to assign for radiation with the X-rays. That 
these results are worse than those from the statistics of other 
therapeutists is to be expected, but the blame of this must certainly 
not be laid against the method. In this supposition I think that 
one is thereby justified, so that individual cases which were dis- 
charged from other institutions as being refractory to the X-rays 
are promptly cured in one eycle by this method. | 

One case represents a unique example of the sensibility of psori- 
asis to our small doses. In this case burning pains appeared nearly 
four days after delivery of the first third. The typical plaques had 
thrown off their scales, and were coloured a highly brilliant red, 
and for the most part blackish blue owing to blood extravasation, 
and were in part excoriated. This atypical reaction was limited 
to the circumseribed areas of the disease. The sound skin radiated 
at the same time was completely unaltered. Under treatment with 
quite a weak zinc paste, after a few days the skin was once more 
restored to the earlier condition of an ordinary psoriasis. The 
patient informed me that his psoriasis had once already at an early 
period undergone the same change (psoriasis sanguinolenta ?) with 
treatment by means of ointments. | 

Eczema of the Nails.—I treated this condition also according 
to this scheme, and always gave a guarded prognosis. The most u 
rapid result appeared once during the third cycle (after the eighth 
sitting). On the other hand, I have often seen no actual improve- 
ments take place after the fifth cycle. A deterioration of the nails 
I have only witnessed in one case in which, after the third cycle, 1 
the nails became remarkably thin and remained brittle. Whether 
this was part of the course of the disease, or was induced by the 
radiation, I am unable to decide. 

Under the heading of eczema of the nails I include all those 
cases in which no fungi were found, in which, however, a much 
less marked inflammation of the edge of the skin surrounding E34 
the nail exists, with or without hyperkeratosis and a deformity of 
the nail itself. In this condition the nails are always very brittle, = 
and sometimes markedly thickened. Naturally isolated cases of F 
psoriasis of the nails may be aceidentally mixed up with these. 
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Owing to the absence of other evidences of psoriasis, this disease 
often cannot be diagnosed with certainty (vide Psoriasis of the Nails). 
In radiating the thumb-nails, I place the closed fists together and 
put the ungual phalanges through a fitting oval hole in a leaden 
plate, so that the rest of the hand is completely covered. 'Then I 


radiate the other nails of each hand separately, so that every time 


only the four nail phalanges are exposed. 

Claw-like Deformity of the Nails (“ Onychogryphosis ”’). — I 
have radiated this condition in a case of scrofuloderma and caries 
of the bones of the great toe for a year with 4 and % doses. The 
tuberculosis was cured, but the nail was neither shed, nor was it 
altered. This affords a counter-evidence against the very frequently 
overestimated sensibility of the nail-bed. 

Disidrotice Eezema of the hands react, as a rule, promptly in 
the first cycle for the most part. Acute recurrences in the purely 


vesicular stage are also treated with success according to the scheme.y 


GROUP II 


To this group belong those diseases which, according to our 
experiences up to the present, are very rapidly influenced by } 
full doses of 5 to 7'5 Wehnelt at intervals of fourteen days. Of 
course, in these cases an interval of three weeks must intervene 
after delivery of two 4 doses. The cycle, therefore, consists of 
two half doses of somewhat softer radiation. At the outset it 
must be insisted on that this Scheme No. II. cannot be so regularly 
carried out as the former. A combination with Scheme No. I. is 
often necessary. The various forms of tuberculosis of the skin 
are the chief representatives of this group. It is my opinion that 
we have here to do with a very superficially situated, very radio- 
sensitive, and well absorbing tissue, which in addition possesses the 
property of not being irritated to the point of exuberant growth by 
frequent small doses. These properties render a manifold modi- 
fieation of the radiation possible. They also justify a reduction 
in the degree of hardness of the radiation (?.e. the use of a slower 
radiation) in affections which are difficult to influence. 

Warty Tuberculosis of the Cuticle is radiated with 4 doses 
of 70 Wehnelt. It is not necessary to previously remove the 
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horny layer, as by this means the cure is not once accelerated. 
Even after the first cycle or after the second the eireumscribed 
areas are more level, and the hyperkeratoses exist merely in single 
spots. The further involution now follows more slowly. The 
number of sittings which is necessary in individual cases in order 
to effect a transformation of the warty tuberculosis into a soft, 
pale red cicatrix, on which only single nodules are still dotted over, 
is very variable. I maintain that the attainment of this condition 
by means of the X-rays is an object that can be achieved. In 





Fıc. 544.—Warty tuberculosis Fıg. 548.— The same smoothed 
of the cuticle. out by X-ray treatment. A 
few nodules still remain. 


my opinion it is a mistake to wish to remove these remaining 
nodules by means of the X-rays. These single nodules are always 
absolutely refractory. By continuance of the X-ray treatment 
one runs the risk of changing the soft, smooth X-ray cicatrix into 
an atrophie, and often very sensitive, brittle, easily injured skin. 
This mistake is avoided if one at once, in the stage described, goes 
on to remove the remaining nodules by means of pyrogallol, the 
Paquelin cautery, or by other approved methods of treatment. 
The picture (Fig. 544) shows how far such an improvement is 
possible without damaging the skin. It is the foot of a boy of ten 
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years, in which the tuberculosis was brought into an entirely smooth 
condition after twelve radiations. The second picture (Fig. 54) 





Fıs. 552.—The same cured by means of X-ray treatment so far 
as to leave only a few nodules. 


shows this case at the moment when the remaining nodules were 

treated by means of light. For the rest, a cautious treatment 

with pyrogallol, according to our experience, afforded quite as soft 
a cicatrix as the light treatment. 
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Another case required a longer time, namely, seventeen sittings 
in seven months (see Fig. 554). It existed since childhood, and 
was due to injury with a nail in the bath. The patient is now 
thirty-six years of age. The treatment, which has been carried 
out for years, remained without any result. The foot in its whole 
extent is thickened, and especially under the toes there is a swell- 
ing which is exceedingly sensitive to pressure. Walking is quite 
impossible. 'The inner and outer border of the foot, the entire 
sole, and the toes are occupied by warty exuberations. In between 
there are separate ulcerations with flabby reddish blue granulations. 

In this case, on account of the great depth of the process, 
energetic treatment was carried out, and between the typical 
3 doses occasional $# doses were inserted, of course with main- 
tenance of the necessary intervals. Already after two months the 
disease presented the picture of an elevated lupus with numerous, 
distinet nodules. The second picture (Fig. 558) shows the con- 3 
dition after seven months at the point of time when the X-ray 
treatment was broken off. Later there appeared small recurrences 
in the individual nodules which exhibited the type of lupus vulgaris, 
and which were favourably influenceed by means of treatment 
with pyrogallol. The foot is capable of being used, and with 
careful further treatment a definite cure of possible recurrences 
can be efiected. | 

I cannot indicate any reason for the refractory behaviour of. 
the final remaining nodules in all my cases of warty tuberculosis. 
It is a matter of experience, which finds even a confirmation in this, a 
that the superficial form of lupus vulgaris is especially no field for = 
radiotherapy. The cases of lupus vulgaris which were pointed out 1 
to me as having been cured by means of the X-rays, exhibited 
X-ray injuries of that kind, so that in my opinion the lupus was 
no greater misfortune since this dearly bought cure is, as a rule, not 
permanent. I observed onsuch an injured skin a recurrence appear- 
ing with a cutaneous horn and rapidly proliferating metastatic 
glandular carcinoma of the neck. Such a malignant course is 
fortunately quite a rare exception. In every case, however, 
later treatment is rendered extraordinarily difficult, owing to 
X-ray atrophy. It renders other individually approved methods, 
such as light treatment, well-nigh impossible, as skin which has 
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been injured by the X-rays reacts to the necessary doses of light 
with extraordinarily painful ulcerations, which sometimes last 
for months. In extensive cases of lupus vulgaris we must always 
count upon recurrences. Unfortunately at the present time a 
method of more certain cure does not as yet exist. 

Hypertrophie Lupus of the Skin (of the mucous membrane, see 
below) is to be treated according to Scheme II., until it has com- 
pletely sunk to the 
level of the surround- 
ings. Often in this case, 
by keeping within the 
scheme the result will 
be very slow. This 
shows itself sometimes 
even after the first two | 
half doses. Then it is 
advisable to change the 
method at once, and 
to deliver 3 doses of a 
degree of hardness of 
6 Wehnelt at intervals 
of three or four weeks 
with accurate protec- 
tion of the surrounding 
parıs. After three 
sittings of this kind the 
skin should have an 





i j \ Fıs. 56.—N-ray atrophic skin, after treatment of a 
interval of six to eight lupus vulgaris with cutaneous horn and glandular 


5 e careinoma. 
weeks in which to re- 


coveritself. In this way a reaction may be avoided with certainty, 
and a result obtained in the shortest possible time. "There are also 
cases which at the commencement react well to $ doses, according 
to Scheme II. They, however, do not change further after that. 
In that particular case, therefore, accurate observation and modifi- 
cation are necessary. The advance in the levelling process must 
be noted from sitting to sitting. If the condition described is 
obtained in warty tuberculosis as an end-result of the X-ray 
treatment, then in such cases, also one of the older approved 
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methods for the removal of the residue again properly asserts 
itself. 'The case (Fig. 57A) of hypertrophic lupus of the ear was 
brought into a level condition by twelve sittings in seven months. 
The second pieture shows the condition after this period when the 
patient was ordered the Finsen light treatment. 

The X-ray treatment of these cases necessitates ample time, 
but it is well known indeed how much more time is necessary with all 
other methods in order to arrive at a similar result. 

The two following pietures (Fig. 584 and 59) ought to teach 
us how to avoid an error. The hypertrophie ala nasi covered the 
nostril. "The result reproduced in the second picture was obtained 
by 3 doses and subsequent Finsen light treatment. According to 
my experience up to the present, I am bound to admit that in this 
case too little attention was paid to the exciting effect of the X-rays 
on the connective tissue. It would have been possible, as I shall 
show in the following picture (Fig. 598), to let the ulceration 
proliferate close to the septum of connective tissue, and then the 
cosmetic result would have satisfied far higher claims. The case 
has been free from recurrences for fifteen months. 

Fig. 598 shows a case of radioplastic, if I may so express myself. 
In this case I had set myself the task at first of testing the exciting 
effect of the rays upon the connective tissue without wishing to 
influence the disease. I have, therefore, delivered only small 4 
doses of a degree of hardness of 7 Wehnelt for nearly nine months 


continuously, with maintenance of the necessary intervals.. The 


result, as Fig. 598 indicates, was a surprising one. The loss of 
substance, which from the outset would have been unavoidable 
with Finsen light treatment, is reduced to a minimum, and the 
cosmetic result is actually better. At present recurrences exist 
in quite individual nodules which become smooth under the Finsen 
licht. A determination of the region for treatment has not ap- 
peared with radiation. The appearance of a reaction was avoided 
by inserting longer intervals. | 

To my knowledge the mixed form of hypertrophie lupus and 
hyperkeratosis presents a rarer picture (Fig. 604). The treatment 
consists in a combination of 4 and 4 doses (forty-one sittings in 
twenty-one months) with subsequent Finsen light treatment. The 
result presented in the second picture (Fig. 608) was obtained after 
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Radioplastic cure with small doses. 





Fıs. 59a.—Markedly ulcerated lupus of the ala nasi. 
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twenty-four months, of which about twenty were devoted to the 
X-ray treatment. 

Hypertrophic tubereulosis of the skin exceptionally seldom 
proves refractory to the X-rays. In this form one must always 
think again of tertiary syphilis. There are tertiary syphilides 
which in appearance cannot without some trouble be distinguished 
from tuberculosis even by the well-trained diagnostician. A series 
of clinically doubtful cases, even those which gave a “ negative 
Wassermann,” reacted promptly to potassium iodide. The more 
cases of this kind I am allowed to examine with eminent diagnos- 
ticians, the more confirmed becomes my opinion that it is a mistake 
in this group to rely upon the appearance alone. Even a definite 
opinion cannot be formed from histological examination. In the 
Institute, therefore, all cases in which the diagnosis is not absolutely 
clear are given potassium iodide, and even up to doses that can 
be tolerated, as these cases in my experience react only to larger 
doses. _ 

Hypertrophie Tuberculosiss of the Mucous Membrane (the 
exuberant raspberry tumour variety) is a field in which radio- 
therapy actually puts all other methods in the shade. It is not 
necessary here to use the larger doses. This form is manifestly 
exceedingly radiosensitive. It suffices to keep within the limits 
of Type I. (treatment of eczema) in order to obtain surprisingly 
rapid results. Only I employ a somewhat softer radiation of 6 to 
7 Wehnelt. But (and this is a condition in which treatment succeeds 
well in the long-run) this form of tubereulosis inclines, as scarcely 
any other does, to recurrences, and these are also under X-ray 
treatment as surprising as the prompt reaction. After the first 
cycle of 4 doses one sees only single suspieious spots. The treat- 
. ment is continued for two months longer, and then there is nothing 
more to be seen. After six weeks, however, the patient presents 
himself with a recurrence. In the case of attentive patients one 
has only to do with small eircumscribed areas which are slightly 
elevated. The following case (Fig. 61a) shows what can be at- 
tained even in obstinate cases. The picture is painted and re- 
produced, as the photogram did not represent the whole extent 
over the hard and soft palate. The case was treated during a period 


of three years, and although the recurrences always became rarer, 
9 
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the patient is still at the present time under treatment. 
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The 


visible dark spots in the second pieture (Fig. 618) are certainly 
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FıeG. 61A.—Proliferated tubereulosis of the mucous 
mıembrane. 
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Fıs. 618.—The same after X-ray treatment. 





not Jupus nodules, but 
small, strongly reflect- 
ing contractions. 

In the nose the re- 
trogression of the pro- 
liferations can also be 
always ascertained. 
The ulcerätive pro- 
which 


however, are really not 


cesses remain, 
easily accessible to 
treatment with the 
X-rays. In these cases, 
as soon as the pro- 
liferations have been 
levelled, we combine 
the X-ray treatment 
with fixed sublimate 
tampons (1 in 1000). 
In order not to inter- 


fere too much with the 


breathing in bilateral 
cases, we always treat 
only one nostril during 
the night, and change 
the side every day. The 
radiation is carried out 
with 4 doses of 6 to 7 
Wehnelt, from below in 
the nostril by means of 
a tube and from above 
through the ala nasi. 
The results are better 
and more rapid than 
with any caustic 
method with which I 
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am acquainted. On the other hand, one must reckon on nine 
months in all extensive cases ere a preliminary cure is attained. 

I also treat the larynx with 4 doses of 6 Wehnelt from within 
with soft sloping lead-glass tubes, and at the same time from 
without with the same dose of 7 Wehnelt. A case in which the 
laryngologist ascertained the presence of a tuberculous tumour, and 
which covered the whole of the epiglottis (the patient was com- 
pletely aphonic), so far improved by this method in eight sittings 
(on every occasion from within and without) that only a small 
cicatrix with an ulcer of the size of a pin’s head remained behind. 
The treatment was continued. The patient still speaks in a husky 
voice, but very intelligibly and without being fatigued. 

The Ulcerative Forms of Tuberculosis of the Skin are treated 
with alternating 4 and 4 doses, and best with a degree of hardness 
of 6 Wehnelt. This form is much slower to influence than the 
tumid variety. At first I always give a cycle of 4 doses, then after 
an interval of three weeks a 4 dose of the same degree of hardness. 
If, after this $ dose, the improvement is more substantial than with 
the whole previous cycle, then I keep from this time onwards 
to Scheme II. If the improvement is not more substantial, or, 
as sometimes happens, an increase of the ulceration appears after 
the 4 dose, then I resume the first method of treatment. As this 
treatment must always be continued for a long time, the previously 
mentioned (in accordance with Scheme II.) longer recuperative 
intervals must be interposed. 

In cases of this ulcerative form on the mucous membrane, I 
always keep to Scheme I., as I am convinced that larger doses in 
such cases do not produce any shortening effect. On the contrary, 
in obstinate cases I go down to 5 Wehnelt in the degree of hardness. 
After healing-over has taken place, one must let the skin become 
firm from six to eight weeks before treating the residue further 
by means of another method (see Fig. 624 and B). 

Erytheme Indure (Bazin) is typically treated according to 
Scheme II. with 6 to 7 Wehnelt. I have seen complete healing 
take place after the second sitting. The same result should be 
the rule after the second cycle. Only in one case after retro- 
gression of a nodule on the upper arm, which was at first sensitive 
to pressure and purely subceutaneous, did I notice a little, hard 
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oval disc presenting itself. This was non-sensitive and did not 
become any further enlarged. I suspected that in this case we had 
to deal with the picture of a cicatrix formed of connective tissue. 
As other methods are not so successful so far as results are con- 
cerned, I think I ought to agree with Ehrmann when he says that 
““ in these cases X-ray treatment should be the method of choice.” 
Scrofuloderma with its manifold terminations is a disease which 


is always favourably influenced. In all the deeper seated varieties 





Fıc. 62A4.—Ulcerative tuberculosis of the Fıs. 625.—The same after the second cyele 
tongue with swelling of the lymphatie (Scheme 1) 6 to 7'0 Wehnelt. 
glands. 


I begin with 4 doses according to Scheme II. If by this means the 
process is converted into a superficial one, then I go on to Scheme 
I. with 6 to 7 Wehnelt. Of course the number of sittings will vary 
greatly with the extension and depth of the disease. It is interest- 
ing that cases of scrofuloderma which have originated from small 
carious nodules react very well. In fact this carious condition 
becomes cured under the treatment. Certainly in these cases 
perseverance is necessary. The following case will illustrate 
the progress of the cure. It relates to one which was certainly 
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very severe. The case was that of a female, sixty-one years of age, 
on whose heel there existed a condition of warty tuberculosis of 
the ceuticle. Over the great toe, and extending to the dorsum 
of the foot, there was a scrofuloderma with deeply extending 
sinuses. Through one of these sinuses the probe pressed upon 
roughened bone. The discharge was sero-purulent. "The treatment 
necessitated forty-two sittings in the course of a year and nine 
months. With # doses aceording to Scheme II., after the sinuses 
were closed, the scrofuloderma then became converted into a lupus 
with a tendeney to hyperkeratosis. From the radiogram it 
appeared that both surfaces of the cartilage between the proximal 
phalanx and metatarsal bone had become worn away by this process. 
The bones had come into apposition, and were blended one with the 
other. The foot is quite capable of being used in walking. With 
further treatment the lupus has at present become converted into a 
smooth, white cicatrix, and will be kept under further observation. 

Fistular Sinuses in Tuberculous Processes are treated like 
scerofuloderma. Sinuses, even when they have existed for years, 
often become closed with surprising rapidity. It is strange that I 
have never seen in the case of sinuses a superficial closure followed 
by a bursting open of the sinuses again. According to my ex- 
perience, the sinuses always heal from below up. I have referred 
in the general section to the fact that by means of radiation little 
sequestra may be brought to the surface and Iymphatie glands 
pushed out through the fistulous opening. The following case 
history is able to teach us that the healing process may be quite 
rapid where we have to deal with single sinuses. After an operation 
for tuberculous peritonitis, there remained two fistulous sinuses 
in the operation cicatrix which did not close during the period 
of fourteen months, and discharged a yellowish purulent material. 
After the first cycle according to Scheme II., one of the sinuses was 
completely cicatrised, while the other no longer discharged. In 
their place there existed only a weeping, excoriated surface of 
scarcely the size of a halfpenny. This spot was made to heal over 
with two small doses, namely % full doses of 7 Wehnelt. In cases 
of scrofuloderma affecting the neck, one is always mindful to protect 
at least a part of the extremely sensitive thyroid by means of a 
covering. 
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Tuberculous Glands react well. The object, as a rule, is attained 
with 3 and 3 doses after five to ten sittings. Only in quite large 
sized collections of glands do I exceptionally have recourse to # 
and even # doses of 7 Wehnelt. Such a case is indicated in the 
picture (Fig. 63A). Here the proposed operations had to be broken 
off as the glandular tumour enclosed the large vessels. The present 
condition (Fig. 63B) shows the evident diminution brought about 
by twenty medium and two large doses. The smaller, isolated 
glands which still remain were successfully treated later according 
to Scheme II. 

Lichen Scrofulosorum.—I have not treated this condition with 
the X-rays. If such a case were to be radiated I would begin with 
Scheme I. and 7 Wehnelt, as in these cases one may have to deal 
merely with a stimulating effect of the rays. 

Lupus Erythematosus.—I mention this disease here without 
wishing to say anything regarding its relation to tuberculosis. 

Of this disease, with its excessively varying behaviour to the most 
diverse forms of treatment, I have only selected such cases as 
remain completely unaffected by long-continued light treatment 
and treatment by means of ointments, or which, in spite of these, 
spread again. Radiotherapy is also entirely without effect in these 
cases, even with the quality and quantity altered in all directions. 
The X-rays according to Scheme I. had only a beneficial effect 
on the severe pains of lupus erythematosus of the finger-tips. This 
effect sometimes lasted for weeks, but the appearance remained 
entirely unaltered. 

Leprosy.—Regarding this disease the statements in the literature 
are so inaccurate that one can have no idea as to the dose and 
quality of the radiation employed. The results are negative. 

For a long time I have treated a case of spotted leprosy according 
to Scheme I. and Scheme II. Up to the present 40 radiations have 
been delivered on various parts of the body. 

The result was negative, but in this case the disease exhibited 
such a singular behaviour that it is interesting from this point of 
view. After 4 doses there ensued a distinet reaction. The diseased 
areas became oadematous, brownish red, desquamated, and in the 
course of about fourteen days assumed their earlier red appearance. 
The reaction kept strietly to the diseased spots, although healthy 
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treatment. 


FıG. 638. —The same reduced by means of X-ray 


Fıs. 634.—Tuberculous lymphatic glands in the neck. 
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skin was always radiated at the same time. The patient has 





never complained of itching or burning during the reaction, 
which is not to be wondered at considering the coexisting dis- | 
turbances of sensibility. I cannot, of course, decide whether this 
behaviour, which we must conceive of as a circumsceribed hyper- 
sensibility of the diseased spots, is peculiar to leprosy or only to 
this case. 

Glanders.—In a chronic case I obtained a distinet result with 
radiation according to Scheme II. The ulcerated edges as well 
as a subcutaneous and only slightly developing tumour on the 
skin reacted after two or three sittings with skinning over and dis- 
appearance of the tumour. The patient died soon afterwards 
from internal metastases. 

This single experience at any rate encourages us to try this 
treatment in this disease which can scarcely be influenced otherwise. 


GROUP III 


To this group belong those diseases which are best treated _ 
with large 2, #, and 4 doses at intervals of three or four weeks. 
One must always at present maintain that $ doses frequently, and 
4 and + doses always, lead to transitory epilation,; and further, that 
with these large doses the rest of the skin should always be pro- 
tected by means of an accurate covering. In localised cases on 
the neck one must have regard for the thyroid. The sensibility 
of the testicles and ovaries is more frequently emphasised. With 
these doses injuries to the urinary bladder are also observed, which 
certainly disappear very quickly. 

The degree of hardness in this group is variable to such 
an extent in the different diseases, that it must be separatelly 
referred to in each of them. In these cases, nevertheless, 
radiation of 7°0 to 7'5 Wehnelt is the normal with which one 
commences. 

Favus and Ringworm.—In these diseases epilation of the whole 
of the hairy scalp is necessary. A single delivery of $# up to  doses 
suffice for epilation. One radiates either with the localisateur, 
which is a lead-glass eylinder, or else with a cylinder which does 
not allow the rays to penetrate it. The head is shaved and marked 
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out with Indian ink into areas which possess a somewhat smaller 
diameter than the localisateur. In this way the surfaces radiated 
with the localisateur can be to a certain extent protected at the 
periphery. By this means the edges between the corresponding 
areas are excluded. Otherwise one may radiate the head in seven 
positions according to Kienböck’s method. This is the procedure 





Fıc. 64.—The limits for the individual radiations are indicated by numerals. 


which we always adopt. Here I quote Kienböck’s own words and 
figures (Fig. 64) :——- 

“ The rational procedure consists in a 5 to 7 positioned radiation 
of the head (e.g. in the middle line, over the frontal region, over the 
vertex, over the occipital protuberance, and then the right and left 
temporal regions), without limitation of the regions by means of 
lead. In this way one obtains a fairly proportional epilation of 
the whole cranium.” 
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By this means one can, with a degree of hardness of 7 Wehnelt, 
produce in one day a total epilation of the scalp without any re- 
action. The falling out of the hair begins as a rule three weeks 
after the radiation. Children sometimes exhibit after such a 
radiation a transient an®smic appearance. Of course one can 
distribute the seven positions over three or four consecutive days 
without interfering with the result. 

The single total epilation appears, in the case of ringworm, to 
produce cure as a rule, although one requires to employ the aid of 
other medicinal treatment. 

Since I am accustomed in favus to investigate very frequently 
the apparently cured cases months afterwards by means of the 
microscope and by cultures, I can no longer share the very optim- 
istic view that epilation alone always suffices to produce a cure. 
Moreover, I cannot attribute the fault in my cases to the technique 
as the epilation was a complete one. Several cases (four in number) 
were cured, e.g. for the first time after the second epilation, and 
two after the third. At the present time six cases are under ob- 
servation, that is to say, as regards treatment. Perhaps my 
statistics are not good on this account that they exclusively refer to 
children, and it is well known indeed that after long existence, 
evenin older persons, favus has a tendency to be cured spontaneously 
even if the whole of the scalp is not altered. In individual cases 
one may also, of course, have to deal with re-infection. This is 
probable indeed in two cases in which a member of the family affected 
with favus refused treatment while the children were being treated. 
The chief cause, however, of the unfavourable result is that after 
apparent cure of the defective areas I do not look upon the cases 
as being cured, but treat them further with antisepties until the 
microscopic and bacteriological state is negative. This behaviour 
of favus has led me to adopt the rule of softening the erusts with 
cod liver oil as soon as the epilation commences, and of beginning 
with applications of tineture of iodine at intervals of three or four 
days, and continuing with this for weeks. Short intervals are 
useful, during which the head is treated daily by means of mild 
soap washes. Daily inunctions of the bald scalp with grey oint- 
ment are also recommended, but are unpleasant for the patients. 

After four, six, or eight weeks the hair begins to grow again, 
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and is often of a darker colour than before. Favus of the eyebrows 
is treated like the hairy scalp. 

Favus of the body affords no indication for radiotherapy. It is 
better treated according to the old, customary method. 

In cases of favus of the nails great perseverance is necessary. 
Here I would suggest the employment of Scheme I. The covering 
should be the same as in eczema of the nails. The form of treat- 
ment is naturally based on the supposition that radiation causes 
a deterioration of the soil as regards the fungus. Schindler has 
obtained a complete result, for example, in a case of onychomycosis 
with a single radiation up to a reaction of the first degree, and after 
disappearance of the reaction with a further single delivery of nearly 
3 dose. This energetie treatment also ought to be indicated, 
therefore, in individual cases. 

Hypertrichosis.—It is now well known to be an error, on cosmetic 
srounds, to treat this condition by means of the X-rays. The 
falling-out of the hair is at the present time a permanent condition 
if one radiates until atrophy of the skin is produced. The appear- 
ance of teleangiectases on the damaged skin is the rule on the 
face. Many a primary good result has later on occasioned bitter 
disappointments to female patients. This disfigurement may 
make its appearance even years after the last radiation. The 
material regarding this subsequent deterioration has increased so 
much that this mode of treatment is now regarded as an error of skill. 

Hyperidrosis is really a symptom of quite a variety of conditions 
which at present we are unable to diagnose. It is, therefore, 
evident that different cases of hyperidrosis will react quite differ- 
ently to the X-rays. It is certain that this disease reacts best only 
to large 2, # or 4 full doses of 7 Wehnelt. In this way I have 
obtained results which lasted for months. Supervision was then 
withdrawn, and the condition did not return, so that one may really 
assume that the cure in many cases was permanent. The same 
method of treatment refused entirely to act in other cases. I 
could not discover a clinical eriterion for the prognosis, only accord- 
ing to my material there are more cases which react well amongst 
young patients up to twenty years of age than amongst older ones. 


If no evident improvement appears after the third sitting, I leave 


off the X-ray treatment. I cannot approve of the suggestion to 
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radiate until repeated reaction is obtained. The injuries in the 
palm of the hand occasion, in all cases, interference with the patient’s 
occupation. In hyperidrosis of the axilla in young women I always 
cover the breast, as nothing is known regarding the sensibility of 
this gland. In former times I combined X-ray treatment in cases 
ot marked severity with treatment by means of materials soaked 
in formalin and then dried. For the saturation I employed formalin 
10:0 to 50'0, eau-de-Cologne 50'0, spt. vini rect. ad 300°0. Cotton 
gloves, stockings, and small pieces of linen were dipped in this 
solution, and then dried. They were then laid on one after another 
every two or three days, and in this way fresh saturation resulted. 

Benign Tumours likewise require treatment throughout with 
large 2 or # doses at intervals of three or four weeks, and in fact 
best throughout with slow radiation of 5 to 6 Wehnelt. (With 
7 Wehnelt, however, good results are to be obtained. The treat- 
ment then requires only two or three sittings more.) In the case 
of benign tumours the apprehension lest we irritate them into 
increasing does not exist. Of course in this group we have only 
to deal with cases in which the localisation does not seem to allow 
of the application of operative removal for cosmetie or practical 
reasons. The extension of the disease frequently affords in itself 
an indication for radiation. 

Scar Keloids are certainly difficult to influence by the former 
treatment. They generally react to repeated large doses of radia-. 
tion. In most cases certainly, the result cannot be obtained without 
a reaction appearing once with a 1 dose. The result of this is then 
usually a slight atrophy, which, however, is willingly put up with 
in the case of troublesome keloids, especially vaceination cicatrix 
keloids which are constantly rubbed by the clothing. Absorption 
and sensibility are so slight in individual cases that one must go 
up to 4 doses of 5 Wehnelt. While a full dose of 7 Wehnelt as a 
rule produces no erythema, we find it the case throughout with 
5 Wehnelt that the skin reacts somewhat differently to soft and 
hard rays to what the Sabouraud-Noire pastilles do to these rays. 
In obstinate cases I have only obtained complete levelling after 
ten or twelve sittings. 

Acne Keloid of the neck is an inflammatory disease which re- 
quires the same treatment as scar keloid, but which reacts more 
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promptly. Asa rule, after the third sitting a distinct improvement 
can be recorded. In this case also soft rays of 5 to 7 Wehnelt 
more rapidly attain the desired object ; and it is advisable to begin 
at first with $ doses. Only if no improvement results does one go 
beyond the highest permissible $ and 1 doses. Owing to the 
obstinacy of the disease, radiotherapy is in this case an important 
enrichment to treatment. 

Fibromata, Myomata of the Skin, and Lipomata are occasionally 
treated with success. The actual tumour mass in these cases 
does not possess radiosensibility. The tumours are affected in 
such a way that their nourishment suffers owing to obliteration of 
the vessels supplying them. Injury to the vessels which lie beneath 
the skin is only possible, however, if radiation is carried so far as to 
produce reaction of the overlying skin. It was also interesting 
from the histological point of view to establish the occurrence of 
this. For actual practice this method should not come into question. 

Angiomata may produce such a disfigurement that they should 
be removed by radiation even with a resulting atrophy. It especi- 
ally succeeds if the atrophy is kept within insignificant limits. 
According to the size (thickness) of the angioma we begin with 3 
doses of 6 to 7 Wehnelt (7 Wehnelt in the case of deep-seated 
angiomata). If no shrinkage results from this dosage, one selects 
a still larger dose and slower radiation (up to + dose of 5 Wehnelt). 
The shrinkage appears only as a rule after the fifth or sixth sitting, 
but often even considerably later. 

Nx®vi Flammei.—Both my own results and those of others in 
these cases with ordinary tubes have not satisfied me ; and accord- 
ingly I have modified the treatment. (I have made a change by 
using over-soft tubes. I have been led to this through the known 
similarities in the action of over-soft X-rays and the ß-rays of 
radium.) The preliminary results are extremely satisfactory, 
but whether the method is to be recommended at present is another 
matter, for up to the present we know nothing whatever about the 
mode of action of these rays of 1 or 1'5 Wehnelt. The preliminary 
good results may be overshadowed by injuries occurring later (cf. 
Hypertrichosis). The oldest of my cases was first observed for a 
year. We recognised injuries following the usual rays, and these 
appeared up to the fourth year after the radiation. It remains 
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to be eonsidered whether over-soft rays behave themselves differ- 
ently. In any case the technique and the preliminary results of 
these radiations are worth while being referred to. 

Ordinary tubes do not let rays of 1:5 Wehnelt pass through 
in measurable quantity. One must, therefore, in this case employ 
the Burger central treatment tube or Grisson’s treatment tube, 
which have the anticathode placed opposite to a specially thin 
blown-out vault. The glass wall is not penetrable in all tubes of 
this type at this spot for 1:5 Wehnelt. Trial with the Wehnelt 
instrument before purchasing is absolutely necessary. With this 
degree of hardness the spark-gap on my apparatus was never 
longer than 1'5 cm. Every apparatus is not sufficiently free from 
light at closure to maintain these tubes in action. Choking devices 
cannot be employed, as these make the radiation hard. A large 
induetor is necessary in the case of an apparatus possessing an in- 
terruptor. A 50 cms. inductor with the Rotax apparatus (Sanitas) 
and the Grissonator have afforded me good service in such cases. 

These soft rays must be applied with special caution (vide 
Atypical Reactions, p. 62), as in the first place reaction follows 
with 2 full doses, the doses being measured according to Sabouraud- 
Noire, and secondly the reaction appears at once like a reaction of 
the first up to the third degree. According to my experience up 
to the present, however, these reactions are painless and heal up 
without atrophy. Even fifteen months after the reaction no 
atrophy has appeared up till now. 

The picture (Fig. 65A) shows a nevus flammeus which exhibited 
no striking improvement with 4 and 4 doses of this soft radiation. 
It was at the beginning of my series of experiments. We then 
proceeded to a # dose, which as a result produced burning of the 
third degree (Fig. 658). This reaction healed up after eleven 
weeks. The skin became smooth, the n&vus was to be noticed 
still merely as as light, delicate rosy coloration. In two spots 
only were somewhat dilated blood vessels the size of a lentil still 
to be seen, which were now treated with radium (Fig. 650). The 
bright streak on the first pieture, which divides the posterior darker 
part of the nevus from a bright anterior part, was not present in 
reality. The atrophie spot on the temple is due to previous treat- 
ment with caustic. 
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The following case was more striking than this fairly superficial 
nevus (Fig. 664). In this case the dilated vessels infiltrated the 
entire thickness of the cheek, so that cheek, lower lip, and chin 
appear to be distinctly thickened. The ns»vus is visible on the 
mucous membrane of the mouth. "The half of the tongue is also 
thickened by an angiomatous growth. The colour is bluish black. 
The previous favourable cure by means of soft rays of existing 
ulcerations induced us in this case to proceed to the use of large 





FıG. 664.—N®&vus flammeus extending over Fıc. 668.—The same cured with X-rays 
the whole of the cheek. with 1 Wehnelt. Dull rose coloration 
remains. 


doses (#) of 1:0 Wehnelt. The area of radiation had a diameter 
of nearly 6 cms. In this case, for no apparent reason, the reactions 
appeared much milder. There resulted merely a reaction of the 
second degree with slight exudation and crust formation. The 
reaction had a painless course. "The result (Fig. 668) was obtained 
after twelve radiations covering the period between April 18th, 1909, 
and November 8Sth, 1909. On account of the extent of the nevus 
each spot of it was only radiated in this manner twice. Now the 
n&vus presents a smooth, non-atrophied condition of the skin of a 


dull rose hue. The thickening of the angiomatous portions has 
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not retrogressed, and there is no change to be. noted in the vessels 
on the mucous membrane of the cheek. From this course we must 
conclude that the vessels have been destroyed only to a slight 
depth below the skin. The cosmetic result is very satisfactory. 
The treatment is being pursued with long intervals (up to three 
months). During these radiations the eyes were pasted over with 
mercury plaster-mull ; and in addition were covered with sheet-lead 


like the healthy parts in the neighbourhood on account of the 


risk of conjunctivitis and iritis. 

Pigmented Nsvi.—These I do not treat with X-rays, but with 
solid carbon-dioxide, as this method is simpler, shorter and cheaper, 
and for the most part affords very good cosmetic results. For 
the result it appears of importance to see that the carbon-dioxide 
is very solidly compressed. 

Rhinophyma.—In this disease I was unable to record even a 
slight diminution in size with the use of Scheme III. of 7:0 to 50 
Wehnelt after the fifth or sixth sitting. Still the result has no re- 
lation to the time and trouble required. In this case excision really 
remains the method to be preferred. 

Warts.— These are naturally .only to be treated by means of 


the X-rays if a simple method is contraindicated. This is not 


unfrequently the case. Localisation may produce an undesirable 
cicatrisation, as for example on the dorsum of the foot (Fig. 67), 
or warts may take possession of such a large surface that, as a result, 
one must turn away from electrolysis and corrosives (Fig. 68). 
These two cases relate to cow-girls. It is still undecided whether 
the peculiar, dainty, plateau-like shape permits us to conclude that 
the condition is the result of an infection with cattle warts. Warts 
which I inoculated from a cow’s udder also took on this peculiar 
shape. I mention a further case of multiple warts on the face in 
order to prove that such cases also, in which the warts no longer 
exhibit the pure juvenile type, are still favourably accessible to 


treatment by means of arsenic. This case was cured by means of 


arsenic. 

The warts were removed by means of $ doses of 7 Wehnelt 
according to Scheme III., in the great majority of cases in three 
or four sittings. A cicatrix is not perceptible. I have treated a 


wart on a child’s hand by way of experiment with 1 dose of a 
Io : 
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radiation of 1'5 Wehnelt. Reaction of the third degree appeared, 
and after the ulceration had healed up the wart showed itself to be 
scarcely influenced (Figs. 344 and B, p. 63). 

Condylomata Accuminata.— These react more severely still than 
warts of the skin. Accordingly, we do not treat them with the X- 
rays, as it is not settled how the adjacent mucous membrane bears 
the continuance of these large doses. 

Chilblains.—I do not con- 
sider that the indication is 
to treat them according to 
Scheme III., as sponta- 





Fıs 67.—Warts in great number Fıs. 68.—Very broad warts on 
and extension on the dorsum the wrist. 
of the foot. 


neously changing forms frequently occur in these, and their 
diminution cannot really with certainty be traced to the X-ray 
treatment after single experiences. Only the itching and burning 
pain can be removed with certainty, and for this purpose treat- 
ment according to Scheme I. is sufficient. 

Tophi of Gout.— These do not really belong properly to dermat- 
ology. They are favourable for treatment ; and from their behaviour 
one can draw conclusions regarding the treatment of gouty eczema. 
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In the majority of cases the tophi completely disappear after one 
or two # full doses of 5 Wehnelt, while the pains keep away for 
months at a time. 

Malignant Tumours.— These occupy quite a special position in 
the third scheme of treatment, because in the case of these 
tumours any radiation which is not of service may do con- 
siderable damage. There must be here a definite proportion of 
radiosensibility. The 
absorptive power and 
thickness of the 
tumour must be suit- 
able in order to render 
radiotherapy possible. 
One can only deter- 
mine in an empirical 
manner the degree of 
the two first properties. 
Accordingly, one must 
proceed in such a way 
that an irritation in 
consequence of too 
small an absorption of 
rays is avoided. For 
the present I am speak- 
ing only of cutaneous 
tumours. 

One always begins 


with a ı or # dose of Fıc. 69.—Epitlieliomata which were to be clinically 


} diaguosed as wmalignant, rapidly progressing, and 
7:0 Wehnelt. The refractory to the X-rays. 5 





further behaviour 
will be separately referred to in the individual disease types. 
Primary carcinoma, which has grown through the skin or which 
exists in the skin, is, as a rule, treated with such small result that 
from the outset only the inoperable cases should be radiated, and 
under the conviction in these cases that this treatment will be 
merely symptomatic. To this group, for example, belong ulcerated 
mammary carcinomata in which one sometimes removes the 
sanious suppuration and even the painfulness. Meanwhile a 
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temporary skinning over can be obtained. Single primary carcino- 
mata of the skin, which elinically possess the character ofmalignaney, 
can also be removed. The picture (Fig. 69) shows such a type of 
case in which the carcinomata spread more from day to day. All 
modifications of radiation were in vain. After a few weeks the 
patient died, only in this case a point was reacted on at which a 
check was put upon the growth of the carcinoma. 

I know that individual cases behave favourably, but according 
to my experiences these are exceptions. Thus I saw, for example, 
aninoperable cancer of the breast in which the skin was not movable 
on the ribs, and on this hard support was seated an ulcerated tumour 
of the size of the fist forming sanious pus. This case became 
skinned-over under combined treatment with high-frequency and 
X-ray radiations according to Scheme III. with 7:0 Wehnelt. Of 
the entire tumour only a swelling the size of a nut remained, and 
over this the skin had become movable. This result was obtained 
after treatment of about a year’s duration. I have not seen the 
patient any more since (2.e. for about four months). 

The prospects are far more favourable in the residual nodules 
which are developed in the cicatrix of an operation and its neigh- 
bourhood, provided they do not actually exceed the size of a hazel- 
nut. In like manner the ulcerated recurrent carcinomata which 
are superficially situated in the cicatrix and which extend quite 
superficially are more easily influenced. In these cases improve- 
ment may often be attained, and certainly sometimes actual cure. 
The nodules are treated according to Scheme III. with 7°0 Wehnelt, 
likewise the ulcerations ; and, if they are quite superficial, one may 
still sometimes hasten the result in such cases with the same doses 
of 5 Wehnelt. It is a good sign for the selection of the quality 
of the rays and of the dose to observe whether after the first radia- 
tion an ulcerated surface is covered over with a solid, whitish-yellow 
crust which can be easily lifted off without bleeding (cf. Figs. 704 
and B). 

Carcinomata of the Tongue.— These occupy a special position 
which has to be very carefully attended to. Quite 95 per cent. 
of these cases (according to my experience 100 per cent.) are a 
noli me tangere to the radiotherapeutist. A sharp proliferation 
with rapidly increasing glandular metastases is the usual reaction 
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to an appropriate radiation of a # dose of 7:0 Wehnelt. With softer 
rays this result likewise promptly makes its appearance. This 
behaviour is intelligible, as one knows that such carcinomata as a 
rule, so far as their specific weight is concerned, range behind that 
of the muscular system, that these forms on the slightest irritation 
incline to proliferation, and that in commenecing carcinomata of 
the size of a pin’s head, as I saw in the histological pre- 
paration, very fine carcinomatous cords have already grown 
through the whole thickness of the tongue. In such cases 
irritation in place of the intended destruction is certainly clear. 





Fıc. 704.—Careinoma with superficial Fıc. 708.—The ulceration has become 
ulceration. covered over with a deep yellow crust 
after the first radiation. 


In my opinion rectal carcinomata should claim the same 
consideration. My experience of these is not sufficient. On 
the other hand, in cases of vulvar carcinoma which extended to 
the vaginal mucous membrane, I have observed an analogous 
behaviour, 

I consider as worthy of recommendation, on the other hand, pro- 
plylactic radiation of fresh operation cicatrices. In the few cases 
of this sort which I have observed there has been no recurrence. 
It is far from me to wish to derive a post hoc ergo propter hoc from 
these cases. On the other hand, the harmlessness of this measure 
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is thereby illustrated, and the possibility of a favourable influence 
is always afforded. 

Sarcomata are to be treated exactly like carcinomata. There 
is hardly any object in treating large sarcomata, and especially so 
if they reach to the periosteum or if they start from the bones. 
On the other hand, smaller nodules up to the size of a nut, whether 
they are intra- or subcutaneous, are often favourably influenced, 
likewise also primary or metastatic sarcomatous Iymphatie glands, 
provided they do not exceed the size of a hen’s egg. The picture 





Fıc. 71A.—Sarcomatous glands. FıG. 718.—The same after treatment with 
the X-rays. 


(Fig. 71A) shows such a case of glandular metastases of about the 
size of a hen’s egg. The case was authenticated as to its benign 
nature through its clinical course. In the third year of life a part 
of the malar bone was removed on account of sarcoma. The 
plastie appearance under the left eye is the result of this operation. 
In his twentieth year the patient noticed a swelling of the glands 
in front of the left ear and on the left and right margins of the jaw. 
At the margin of the sternocleidomastoid smaller, hard glands were 
also palpable. The glands slowly increased in size. They were 
treated for nearly a year with 7'0 Wehnelt according to Scheme III. 
Since then the patient has remained free from recurrence (Fig. 718). 
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Sarcomata of the Scalp.— These appear to be specially amenable 
to treatment. Even large tumours of this nature react very well. 
A similar case described by Kienböck is quoted in most text-books. 
According to the picture one has here to deal with one of those 
cases which Paul Haslund has described as multiple endotheliomata 
of the scalp.! 

Primary sarcomata and glandular metastases may behave 
quite differently towards radiation. This is interesting, as I was 
able to prove that the specific weight of these tumours may also 
be very different. 

Paget’s Disease is described in the literature as being favourably 
influenced. This disease is also to be treated according to Scheme III. 
with 6 to 7 Wehnelt, as it cannot be determined clinically how far 
the process reaches into the depth of the milk-ducts. I have not 
found in the literature experiences concerning X-ray radiation 
in localisation in other parts of the body such as the mamma, 
with the exception of a case of Paget’s disease on the back (Wetterer ; 
Belot’s case) which reacted favourably to radiation just like cases on 
the breast. Ihada case which at first reacted very well (treatment 
according to Scheme III. with 7'0 Wehnelt), and was discharged 
as cured. Seven months later the patient presented herself with 
a recurrence localised in the region of the destroyed nipple, and. 
this was more markedly infiltrated than at the first treatment. As, 
in spite of the former radiations, an increase up to the size of a 


thaler was to be observed surgical treatment was introduced. 


Axillary and paramamillary glands were not present. 

Epithelioma, whether healed over or ulcerated (rodent ulcer), is 
in the majority of cases (actually 90 per cent.) favourably influenced 
by Scheme III. with 7 Wehnelt. Recurrences appear, but these 
are by no means the rule if the radiation is carried out until the 
last remnants, which are often a pin’s head in size, have disappeared. 
The removal of these last remnants often requires more time than 
the treatment of the rest of the entire epithelioma demands. Fre- 
quently the treatment of these last remnants with radium leads 
more quickly to the desired result than treatment with the X-rays. 
Only in very rare cases with very slow healing is one induced to 
employ somewhat slower radiation of 6 or 5 Wehnelt. The picture 
1 Arch. f. Dermat. u. Syph. vol. Ixxxvii. pt. 2. 
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(Fig. 724) shows an extensive epithelioma of the cheek which has 
encroached upon the lower eyelid. 





MORAL 


Fıg. 724.—Ulcerated epithelioma. 





Fısc. 728.—The same after $ doses. 





After nine half doses (the case 
arose at a period when we 
did not yet strietly carry 
through Scheme III.) the 
epithelioma became healed 
over (cf. Fig. 72), and the 
wall had disappeared, leav- 
ing only small remnants. 
Nine further sittings accerd- 
ing to Scheme III. were 
necessary in order to remove 


the last remnants of the wall. 


In the case of one nodule 
which was somewhat greater 
in size than a pin’s head and 
which would not sink in, we 
first achieved its disappear- 
ance when we went down to 
a radiation rapidity of 2:0 
Wehnelt (cf. Fig. 72c). The 
patient still remains under 
For the last 
three months he. has re- 
mained free from recurrence. 

This epithelioma was 
obstinate, but otherwise 
healed up normally. In what 
follows I shall emphasise 
cases whose behaviour was 
atypical. I shall refer in the 
first place to a case which 
clinically differed in no re- 
spect from an ordinary 
epithelioma. In former years 
the epithelioma reacted to 
small doses. In March 1908 
there was a recurrence. This 


observation. 








days of 1:5 Wehnelt the wall 
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was treated according to Scheme III. With a long interval nine 
doses were delivered up to April 1909. The epithelioma became 
distinetly enlarged after the last radiation, although at the last 
three radiations we had gone down to 1'5 or 2 Wehnelt. Exeision 
was resorted to. The epithelioma extended more deeply than one 
was able to conjecture from the appearance and with the aid of 
palpation. The specific weight was less than that of the muscul- 
ature (Fig. 73). I have still two further cases of this kind. 
Another case (Fig. 39a and B) did not, as a whole, react to 
6 doses of 7 Wehnelt. On 
the other hand, after the 
second 3 dose within eight 


had sunk in, and the epi- 
thelioma was healed over. 
The epithelioma soon re- 
curred. Treatment is at 
present being continued with 
over-soft rays. If the re- 
current epithelioma behaves 
in a refractory manner 
towards these, then we must 
go on to excision. 

An exuberant epithelioma 
of the forehead which cer- 
tainly appeared to be 
malignant clinically, but Fıc. 72c.—Complete preliminary healing. The 

s j dark spots in the picture are pigment spots. 
which, according to the 
patient’s statement, had not actually increased for two years, was 
irritated into rapid proliferation by two radiations of 7:0 and 5'0 
Wehnelt. Simultaneously there appeared solid glandular metastases 
on both sides of the neck. Death took place. 'The examination 
of the epithelioma showed it to possess a lower specific weight than 
that of the musculature. 

In accordance with this and similar experiences I think I am 
bound to advise that where an epithelioma does not react to a & 





‚to $ dose of 7:0 Wehnelt the case is not suitable for radiotherapy, 


and this treatment is directly contraindicated. Only in quite 
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superficial epitheliomata (extending for a depth of 2 to 3 mm.) is a 
further attempt with quite soft radiation still allowable. If this 
attempt is without result then operation is at once to be undertaken. 

Recurrent cicatrices in operation scars present no unusual 
behaviour, only the healing-over process in the badly nourished 
cicatricial tissue is naturally slower as a rule. 

If, however, in consequence of a previous operation, bones of 
the face must be en- 
croached upon, and if 
in the recurrence 4a 
connection of the 
epithelioma with one 
of the accessory cavities 
of the face is mani- 
fested, every form of 
radiation is contra- 
indicated, although the 
opening is so small that 
even a fine sound can 
scarcely pass through 
it. In such cases I ob- 
served after a few 
radiations, and once 
even after a single 
radiation, enormous de- 
struction take place, 
while the process had 
previously been sta- 





Fıc. 73.—Refractory epithelioma which clinically could 
not be distinguished from the kind which are favour- tionary for a long time. 
ably influenced. 


Epitheliomata of 
the tongue have been considered under carcinomata of the tongue, 
as it is difficult to make a distinction in these cases. 

It may merely be mentioned that there are quite superficial 
epitheliomata resembling lupus erythematosus which mostly occur 
along with senile keratoma, and that this variety is sometimes 
promptly cured with a single 4 dose. It is practically of little 
importance as this form is also easily accessible to chemical treat- 
ment. 
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As a rule the cure of an epithelioma at one sitting is not to be 
observed. In cases which are not quite superficial and are larger 
than a half-penny, as are illustrated in Fig. 744 and g, five to eight 
sittings are required, as a rule, for the cure. In these cases it is 
always advantageous after the third large dose to insert an interval 
of eight weeks. 

Localisation on the auricle, on the nasolabial furrow, and on 
the bridge of the nose, should also warn us to be cautious as to 
the prognosis. In these cases, as a rule, numerous sittings are 
necessary for cure, and one is often compelled to go down to 5 
Wehnelt in the degree of hardness of the radiation, and in quite 
superficial epitheliomata to 2:5 Wehnelt. In these cases from the 





RIG. 75A, FIG. 752. FIG; 75c. 


outset the sittings are to be taken at long intervals of four to six 
weeks. Figures 75A, B, and © show a case in which, after a good 
effect at the beginning, a cumulative effect of the X-rays came 
about in spite of intervals of three weeks having been observed. 
Figure 750 shows the visible, soft epithelioma of Figure 75B once 
more destroyed. The ulceration which has the character of an 
X-ray ulcer is up to the present not yet healed after eight months. 
Leuk&mice Tumours of the Skin are rare appearances. During 
the last year I had, strange to say, three cases. Accordingly, I give 
pietures of two cases of this kind (cf. Figs. 76 and 77). Confusion 
with sarcomata is still not excluded. These tumours were com- 
pletely refractory to the X-rays in all their modifications. One 
of the cases, moreover, exhibited a markedly limited hypersensibility 


BEE Met 





Special Therapeutics 








Fıs. 77.—Leuk&mie tumours of the skin of the forehead, 


Fıs. 76.—Leuk&mic tumonrs of the skin of the nose, 


nose, eyebrows, cheeks, and chin. 


cheeks, and eyebrows. 
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in the tumours, and reacted to 3 doses of 7:0 Wehnelt with painful 
redness, swelling and desquamation (reaction of first degree). 
Another case (cf. Fig. 78) of diffuse leuk&mic infiltration of the skin, 
with the formation of hyperkeratoses, was also cured in a manner 
refractory to all qualities and doses of radiation. The patient 
declared that he experienced an abatement of the painful feeling 
of tension after the radiations. No change was to be noticed 
objectively even after long- 
continued radiation. After 
a frequent improvement at 
first in the condition of 
the blood, the patient died 
within a few days in conse- 
quence of a relapse. 
The refractory be- 
'haviour of the skin 
affection is remarkable 
when compared with the 
favourable reaction of 
leukzmie glandular 
tumours which retrogress 
after X-ray radiations 
according to Schemes I. and 
II. just as promptly as the 
enlarged spleen (cf. Figs. 





79A and B). 
ö | Mycosis Fungoides is an 
Fıs. 78.—Diffuse leukemic infiltration of the exceptionally favourable 
skin with separate hyperkeratoses. older diotherapy. If 


it is still premature to speak of cures, nevertheless it is a settled 
fact that this treatment brings about a disappearance of the 
symptoms in cases where formerly we were powerless. 

I treat the eczematous stage according to Scheme I. with 7'5 or 
8 Wehnelt, and the tumours according to Scheme II. with 4 doses 
of 7:0 Wehnelt. Both varieties react in a surprisingly favourable 
manner, often even after one sitting. Recurrences appear at more 
or less lengthy intervals (up to six months in my cases). They can 
be favourably influenced just like the original outburst. Tumours 
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Fıc. 793.—Lymphatie glands in leuk&mia. 
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appear, for the most part, in very small masses on the recurrences. 
The general condition and body weight increase during the treat- 
ment. The picture (Fig. 80) shows an extensive case in which 





FıG. 808.—The same after X-ray treatment. The spotted appearance ofthe 
skin has arisen through drying the photographic plate in alcohol. 


the eczematous stage and tumour formation appear side by side, 
Owing to the extension over the whole body it required radiation 
indeed throughout the course of one whole year, until the condition 
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as shown in the picture (Fig. 808) was obtained. It was radiated 
on sixty-two days, and on each occasion more spots were radiated 
in one day. Even since that time the patient is under fixed treat- 
ment, but one has only to deal with separate efflorescences which, 
as a rule, promptly retrogress. 

In three cases during the last two years I have not been able 
to discover any single refractory area. 

Prostatic Hypertrophy.—The glandular form is very sensitive 





Fıe. 81A4.—Ulcerated syphilide of the fore- FıG. 818.—The same after treatment 
head, reaching almost down to the peri- with the X-rays. 
osteum. 


to the X-rays. Small doses (4 doses of 7 Wehnelt) are therefore 
indicated, as with too rapid absorption of the hypertrophied prostate 
intoxication phenomena have been observed. For radiation of 
the prostate, lead-glass tubes with windows are specially constructed. 
Even without these one can manage the radiation of females in 
the knee-elbow position. By means of the latter method one can 
even go up to larger doses (4 doses of 7 Wehnelt) without any 
concern. The solid, ceonnective tissue hypertrophies, on the 


contrary, react badly. 
Ins 
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Buboes, especially the strumous cases, are either treated through- 
out with Scheme III. and 7 Wehnelt through the skin, or the skin 
over them is slit, drawn apart with blunt hooks, and covered over. 
with very great accuracy. No more attention has now to be paid 
to the skin, and one can deliver two or three full doses upon the 
exposed glands at one sitting. (Still more according to the ex- 
perience of others.) The wounds granulate very quickly. Even 
in buboes which are already softened, a shortening of the process 
may result by acceleration of the softening process. 

There are Torpid Ulcers on the glans penis (remains of mixed 
chancres) which heal over smoothly and cicatrise, even after having 
existed for months, after one cycle according to Scheme I. (7 
Wehnelt). 

In one case of Tertiary Syphilis, which had just undergone a 
course of mercurial treatment, and had thereby retrogressed enor- 
mously in the condition as a whole, and which did not tolerate 
potassium iodide, an ulcerated syphilide extended down to the 
periosteum of the frontal bone (Fig. 81). The defect cicatrised 
with 4 doses of 7 Wehnelt, while a tuberoserpiginous syphilide 
spread itself over the radiated forehead. Such cases are naturally 
extreme exceptions in which radiotherapy may be accepted as a 
transitory therapeutie auxiliary. 

The behaviour is somewhat different in the rare, specific treat- 
ment of obstinate, board-like infiltrations of the lower lip in tertiary 
syphilis. In such cases 4 doses of 7 Wehnelt can bring about an 
actual improvement. 
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